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ally for  ham  and  PA  service,  are  completely 
matched  for  compatibility  in  constructing  a 
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the  ham  the  full  benefits  of  UTC's  established 
excellence  for  quality  components  coupled  with 
high  reliability. 
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On  the  Air  Again 


BETWEEN  THE  seven-day^a-week 
night  and  day  job  of  getting  73  going  and  the 
restrictions  of  one  of  the  nastiest  landlords  I've 
ever  encountered,  my  hamming  has  been  badly 
pruned  back  for  several  years.  Even  under  the 
best  of  conditions  it  is  difficult  to  make  much 
of  a  mark  while  operating  from  Brooklyn.  An- 
tenna space  is  nil  the  cement  sops  up  all  tiie  rf^ 
and  you  have  more  T\^I  per  square  inch  than 
is  believable. 

This  had  a  lot  to  do  Avith  our  leaving  the  city. 
One  of  the  important  factors  in  our  choice  of 
a  new  home  for  73  was  the  heighth  and  the 
clearness  of  the  shot  to  the  southwest  for  VHF 
operation. 

Once  moved  into  the  new  headquarters  we 
set  about  getting  a  ham  shack  in  operation, 
I'm  not  counting  the  Clegg  99'er  and  the  halo 
hung  out  the  attic  window  for  local  six  meter 
contacts  •  ,  .  this  was  installed  and  working 
before  we  had  finished  unloading  tlie  first 
tnickload.  The  first  installation  was  the  Central 
200V  driving  a  Central  600L  Into  a  Hy-Gain 
tribander  up  on  a  forty  foot  Rohn  tower.  The 
receiver  was  a  National  303.  The  results  were 
marv^elous!  Every  DX  station  I  called  came 
back  and  gave  me  encouraging  reports.  I 
hadn't  been  able  to  work  out  like  that  since 
my  old  ham  station  up  in  Troy,  New  York,  at 
college  where  I  racked  up  a  rather  good  DX 
score  and  won  several  of  the  SS  and  DX  con- 


Outside  of  some  difficulty  in  getting  the  tri- 
bander to  the  top  of  the  40  footer,  it  Avas  a 
snap  getting  a  good  signal  onto  the  10-15-20 
meter  bands.  Dipoles  hung  from  a  couple  of 
our  80'  and  90'  trees  brought  in  nice  reports 
on  40  and  80  meters.  This  left  us  with  a  lack 
on  tlie  \'HF  bands.  This  w^ould  never  do.  ,  .  • 
Fve  been  a  staunch  VHF  er  ever  since  I  started 
in  ham  radio  (my  first  contact  was  on  2% 
meters). 

There  is  a  big  difference  between  getting  on 
two  meters  with  a  Conset  and  a  halo  and 
really  putting  a  DX  signal  on  the  ain  If  you 


are  going  to  do  a  serious  job  on  two  you  have 
to  have  a  minimum  of  a  16  element  beam, 
two  or  three  hundred  watts,  and  a  low  noise 
converter*  That  beam  has  to  be  up  in  the  air 
a  waySj  too,  I  looked  over  my  gear  and  decided 
to  throw  caution  to  the  winds  and  put  up  the 
best  we  could  manage. 

The  first  step  was  to  order  sixty  feet  more  of 
Rohn  tower  and  get  the  antenna  above  the 
90'  trees.  The  tower  came  in  a  few  days,  com- 
plete with  erecting  tool  and  guys.  Art,  VEIEY, 
arrived  at  this  time  with  XYL  and  three  har- 
monics in  tow.  Art  announced  that  he  was  a 
rigger  and  could  swing  the  tower  into  place  in 
a  couple  hoiurs.  "Nothing  to  it,"  They  moved 
in  with  us  and  five  days  later  the  tower  was 
in  place,  I  don't  think  Virginia  likes  kids  any 
more. 

Then,  the  day  before  our  Open  House, 
Bob  Cushman  of  Cushcrait  came  over  in  his 
TR3  and  unloaded  a  formidable  pile  of  alumi- 
num. He  spent  the  whole  day  converting  this 
"pick-up-sticks"  into  a  64  element  beam.  What 
a  monster!  It  filled  the  whole  backyard.  This 
left  only  the  small  matter  of  putting  the  beam 
up  on  the  tower.  Ho,  ho. 

We  needed  an  expert. 

We  ejot  one.  Pat  Harris,  WIHIV,  son  of  Sam 
and  Helen  Harris,  WIFZT  and  WIHOY  (also 
WIBU),  who  tends  their  forest  of  one 
hundred-plus  footers,  drove  up  with  his  safety 
belt  and  spent  two  days  on  the  top  of  tiie  tower 
getting  the  64  elements  in  place.  I  hate  to  think 
how  long  it  would  take  someone  who  didn't 
know  what  he  was  doing  to  put  up  a  tower  and 
beam  like  that. 

The  results  were  not  quite  as  great  as  I  ex- 
pected. I  hooked  my  Tapetone  4 17 A  converter 
dirough  the  NC-303  and  used  the  Conset  Com- 
mnnicator  with  the  Conset  linear,  running 
about  50  watts  output  and  worked  over  a  range 
of  about  100  miles.  Over  the  next  few  days  the 
band  opened  a  little  now  and  then  and  I  man- 
aged many  contacts  with  New  York  and  New 
Jersey  and  even  two  with  Philadelphia.  As  the 
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THE   LAFAYETTE   HE-30 

Professional  Quality  Communications  Receiver 


3'Sectioii  Low-Pass  Filter  • 
Chirptess  Grid  BrocK  Keying 
Dollar  tor  dollar  yoy  cani  oeat  this  new  Lafayette 
Starflite  transmitter.  Easy  to  burld  and  operate,  it 
glistens  with  quafity  and  perfofmance  all-over.  Fea- 
tures In  addition  to  those  listed  above:  S  crystal 
positions  and  orovfsions  for  external.  VFO,  illumi- 
nated edgewise  panel  meter  and  pin-net  work  out- 
put for  proper  antenna  match.  Buy  one  now  —  we 
know  you'JI  be  satisfied  with  it. 


•   TUNES   550   KCS   TO   30    MCS    IN 

FOUR   BANDS   •    BUILT-IN   O-MULTI* 

PLIER  FOR  CROWDED  PHONE  OPERA* 

T10N      m     CALIBRATED     ELECTRICAL 

BAKDSPREAD    ON    AMATEUR    BANDS 

$0    THRU     10     METERS     •     STABLE 

OSCILLATOR    AND    BFO    FOR    CLEAR 

CW  AND  SSB  RECEPTION  •  BUILT-IK  EDGEWESE  S  METER 

Sensitivity  is  LO  microvolt  for  10  db.  Signal  to  Noise 

ratio.  Selectivity  is  :t  0.8  KCS  at  — 6dti  with  Q-MULTI- 

PLIER.   TUBES:   6BAS— RF  Amp,  6BE6   Mixer,   6BE6  OSC, 

6AV6  QMulUptier— BFO,   2-6BA6    IF  Amp..    6AV6  Det-AF 

Amp.  ANL,  SAQ5-Audio  output,  5Y3  Rectifier. 
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DELUXE  6-METER  TRANSCEIVER 
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114.95 


NO     MONEY     DOWN 

•  Highly  Sensitive  Superheterodyne  Receiver  Section 

for  28-29.7  Mc 

«  Effective  Series  Gate  Noise  Li  miter 

•  3-Stage,  12-Watt  Transmitter  with  2E26  Final 

•  illuminated  Panel  Meter  for  Plate  Current  and 
''S"  Readings 

•  Pi'Network  Transmitter  Output 

•  Built  in  117  VAC  and  12  VDC  Power  Supplies 

•  Push-To-Talk  Ceramic  Microphone 

Provides    maximum    convenience    and    flexibility    in    either 
mobile  or  fixed  operation. 


TOP  VALUE 
COMMUNICATION  RECEIVER 


UFAYETTE  HE-4SA  10-METER  TRANSCEIVER 

Similar  to  above  except  for  6  meter  operation    .. , 
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in  Kit  Form 

64.50 

HE-10 

79.95 

WIRED  AND    TESTED 

•  SUPERHET  CIRCUIT  UTILIZING  S 
TUBES  AND  RECTIFIER  TUBE  •  BUILT^ 
III  "S'^  METER  WITH  ADJUSTMENT  CONTROL  •  FULL  COVERAGE 
aO-10  METERS  •  COVERS  4&SKC  TO  31  MC  #  VARIABLE  BFO 
AND  RF  GAIN  CONTROLS  •  SWITCHABLE  AVC  AND  AUTOMATIC 
NOISE  LIMITER 

The  Communications  Receiver  that  meets  every  amateur  need — 
available  in  easy-to^assemble  kit  form.  Signal  to  noise  ratio  Is 
10  db  at  3.5  MC  with  L25  microvolt  signal.  Selectivity  is 
rib  at  10  kc,  image  reflection  is  — 40  db  at  3  MC.  Tubes: 
6806,  2— 6fiE6,  2— 6AV6,  1— 6AR5,  1— 5Y3. 
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DEPENDABILITY 


THREE  REASONS  WHY 
YOUR  BEST  BUY  IS 


W  #' w 


E-Z  WAY 

E"Z     WAY     AERO-DYNAMIC 

design  decreases  wind  load 
and  .  provides  telescoping 
acfioo  fhat  permits  raising 
and  lowering  of  tower    sections. 

CRANK  UP  TO  60  FEET, 
DOWN  TO  25  FEET  and 
TILTS  OVER  FOR  ACCESS 
TO  RCTOR  OR  BEAM* 

STRENGTH      is      buflt-in     to 

every  E-Z  Way  Tower*. ,Heovy 
wall  steel  tubing  legs,  con- 
tinuous diagonal  bracing  of 
SoUd  steel  rod  and  electrjc- 
colly  welded  throughout,* ,  ,no 
loose  bolts  or  nuts  here,  E-Z 
Way  design  and  strength  are 
your  assurance  of  DEPEND- 
ABILITY that  you  con  count 
on  year  after  year.  See  your 
nearest  distributor  today  or 
write  for  free  literature* 

The  SATELLITE 

Model  RBX-60-3P  (Painted)         $335.00 
Model  RBX -60-30  (Galvanized)  $410.00 

MOUNTING  KITS: 

GPK  X60-3  (Ground  Post)  $125-00 

BAK  X  (Wall  Bracket)  $17.00 

Freight    Prepaid    anywhere    in    (48)    U.    S.    A, 

Other  Towers  from    $99.50  to   $1995.00 


WAY 


r'1 


INC 


P.  O.   BOX   5767 


TAMPA    5,   FLORIDA 


September  ARRL  VHF  Contest  oeared  I 
dropped  everything  and  worked  furiously  to 
get  some  higher  power  on  the  band. 

A  trip  down  to  Meshna's  in  Lynn,  one  of 
the  larger  surpkis  houses  in  the  Boston  area* 
armed  me  with  a  couple  of  nice  power  sup- 
phes  for  bias  and  screens  of  my  4-125A's,  The 
fimd  amplifier  is  one  I  bought  years  ago  for 
$30  [rom  Herbach  &  Rademan.  ,  .  ,  I  should 
have  bought  more,  I  wired  in  the  high  voltage 
supplies  and  modLiIator,  complete  with  remote 
control  between  the  transmitter  in  the  base- 
ment and  the  radio  shack  right  above.  Some 
one  hundred  insurmountable  problems  later  I 
not  only  had  the  rig  on  the  air,  but  had  it 
arranged  for  both  phone  and  CW. 

The  64  element  beam  didn't  seem  to  be 
working  veiy  well>  but  it  was  hard  to  really 
tell  without  something  to  use  for  comparison. 
I  sort  of  expected  to  put  a  slannning  signal 
down  into  Boston,  some  60  miles  away,  in 
spite  of  a  rather  high  mountain  directly  be- 
tween us.  I  didn't  I.ctmy,  WIMEL,  defying 
his  chronic  acrophobia  ("I  get  sick"),  quiver- 
ingly  climbed  the  tower  and  hung  a  pair  of 
the  Cushcraft  Big  Wheels  below  the  64  ele- 
ment beam.  When  we  found  that  they  worked 
almost  as  well  as  the  big  beam,  we  knew  that 
all  was  not  well. 

Jud,  K20BA,  came  over  for  a  visit  and 
looked  over  the  beam.  He  climbed  up  the 
tower  and  pronounced  all  the  phasing  wires 
connected  correctly.  He  felt,  as  I  suspected, 
that  01U*  use  of  a  light  TV  line  for  the  feeder 
might  be  holding  us  back  a  bit.  He  came  back 
the  next  weekend  with  some  of  the  heaviest 
twinlead  he  could  scrounge  and,  with  the  help 
of  Mike,  K2LZF,  replaced  the  old  line  we  had 
originally  used,  Gadzooks!  What  a  difference. 
Signals  came  up  about  four  "S"  units  on  both 
transmitting  and  receiving.  All  of  a  sudden 
Connecticut  and  Long  Island  were  coming  in 
the  way  Massachusetts  had  been  before.  Now^ 
if  I  can  only  locate  some  of  that  K200  Hne,  .  ,  . 

Did  someone  say  something  about  high 
power  being  expensive?  Maybe  so,  but  not  the 
way  I  do  it  The  rig  starts  out  with  an  old  522 
transmitter,  giving  about  seven  watts  output. 
The  power  supply  out  of  an  old  TV  runs  this 
gadget  just  fine.  From  there  I  swing  the  rf 
through  an  old  Conset  Two  Meter  Linear, 
bringing  it  up  to  about  sixty  watts  .  .  .  \\  hich 
is  really  enough  for  most  applications.  This 
drives  the  4-125A's  in  the  final  The  final  was 
5rurphis  and  cost  $30,  as  mentioned  previously* 
Tlte  bias  supply  is  a  $17  regulated  job  from 
Meshna,  the  RA-42,  The  screen  supply,  also 
I  eg  111  a  ted,  came  from  Meshna  for  $20,  The  use 

[Turn   to   page  92) 
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mc 


1296 
Converter 


A  CONVERTER  IS  described  that 
operates  at  a  signal  frequency  oi  1296  mc 
utilizing  semiconductors  tliroiighoiit.  The  con- 
verter  is  intended  for  ham  communications  on 
the  1296  mc  band  and  could  easily  be  adopted 
for  moon  bounce  operation.  Aii  if  frequency 
of  30  mc  perniils  the  use  of  any  communica- 
tions  receiver  capable  of  tuning  this  range. 

Six  transistors  are  used  in  functions  previous- 
ly performed  by  tubes.  The  use  of  transistors 
reduces  the  amount  of  heat  generated  both  by 
the  if  stages  and  hantionic  generators,  thereby 
increasing  frequency  stability.  A  diode  is  used 
as  a  frequency  tripler  in  the  last  stage  of  the 
frequency  multiplier  section.  A  low  noise  mixer 
diode  is  us^  in  conjunction  with  a  low  noise 
1/  preamplifier  (2,7  db)  to  provide  extremely 
low  noise  operation.  This  converter  has  a 
measured  overall  noise  figure  of  8*5  db  with 
a  power  gain  of  better  than  50  db.  The  image 
response  was  at  least  10  db  down  from  the 
signal  frequency. 

Circuit  Descrlptlofi 

Fig.  1  shows  the  schematic  diagram  of  the 
entire  converter, 

Philco's  2N1742  MADT  transistors  are  util- 
ized in  the  oscillator  and  the  three  frequency 
doubler  circuits.  All  are  operating  in  the 
common-base  configuration.  A  IN  147  type 
mixer  dfode  is  used  as  the  diode  frequency 
tripler.  The  2N1744  MADT  t>pe  which  is 
specified  for  oscillator  service  was  considered 
for  the  multiplier  stages  but  was  found  to  have 
lower  power  gains  than  the  2N1742   which 


due  to  its  higher  gains  provided  more  drive 
to  the  diode  tripler  stage. 

The  1266  mc  heterod>Tiing  signal  for  the 
1N263  diode  mbcer  is  generated  by  a  52.75jnc 
crystal  controlled  oscillator,  tliree  Class  *'C" 
frequency    doublers   and    a    diode   freciuency 


er. 

In  the  oscillator  output  circuit,  capacitor  Ci 
and  coil  L^  are  tuned  to  52.75  mc.  The  1.5  to 
7.0  mmfd  trimmer  in  the  emitter  circuit  is 
adjusted  for  maximum  output  consistent  with 
stable  oscillator  operation.  With  certain  crystals 
it  may  be  necessary  to  add  about  1,0  mmfd 
of  capacitance  between  the  collector  and 
emitter  terminals.  Winding  L2  couples  the 
output  from  the  oscillator  to  the  input  of  the 
first  doubler.  Capacitor  C3  and  coil  L3  tune 
the  output  of  this  stage  to  105.5  ma  A  tap 
on  coil  La  couples  the  105.5  mc  output  to  the 
emitter  of  the  second  doubler.  Capacitor  C4 
and  coil  L4  tune  the  output  of  this  stage  to 
211  mc. 

A  low  impedance  tap  on  coil  L4  couples  tlie 
211    mc   output    to    the    input    of   the 


Top  View  of  1296  mc  Convertar. 


doubler.  A  strip  line  tank  circuit  consisting  of 
capacitor  C5  and  coil  L5  tune  the  output  to 
422  mc.  A  copper  type  shield  serves  as  the 
enclosure  for  this  tank  circuit. 

Driving  of  the  IN  147  multiplier  tripler 
diode  to  1266  mc  is  through  the  variable 
matching  capacitor  Cg  tapped  onto  L5.  In- 
ductor Lir,  widi  the  capacitance  C^  formed 
by  the  tuning  screw  SC-j  is  tuned  to  1266  mc. 

Inductors  L,a  and  L15  and  capacitors  Ca 
and  Cu  formed  by  the  tuning  screws  SCi  and 
SC2  respectively,  are  preselectors  tuned  to 
1296  mc.  Loops  Ln  and  L12  couple  the  signal 
from  the  antenna  through  the  preselectors  to 
the  1N263  diode  mixer. 

The  30  mc  output  of  Ihe  mixer  is  amplified 
in  tM  o  common-emitter  if  stages.  Coupling  to 
the  T2364  first  if  amplifier  is  through  a  net- 
work consisting  of  coil  L^  and  capacitors  C7, 
Cg  and  C13,  Cg  and  Lg  are  adjusted  for  tlie 
lowest  noise  figure.  The  1/  system  noise  figure 
was  measured  to  be  2,7  db.  A  T2028  can  be 
used  in  this  stage  with  a  slight  deterioration 
in  the  noise  figure.  Capacitor  C^q  and  coil  L7 
are  tuned  to  30  mc.  Inductive  neutralization 
is  provided  b>'  the  tapped  output  coil  Lj  and 
capacitor  Cg, 

Secondary  winding  L^  provides  the  coupling 
to  the  2N1742  second  if  amplifier,  Capacitor 
C|2  and  coil  Lrj  are  tuned  to  30  mc.  Inductive 
neutralization  is  obtained  by  the  tapped  out- 
put coil  Lo  and  capacitor  Cu-  The  converter 
output  is  coupled  to  the  input  of  the  receiver 
tlirough  secondary  winding  Lio* 

Application  of  forward  bias  to  the  1N263 
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diode  imxer  gives  about  a  3  db  improvemeDt 
in  noise  figure.  Jack,  JK^  and  plug,  PLi  pro> 
vide  the  means  of  introducing  the  f orvvard  bias 
in  the  mixer  circuit.  R^  and  the  1266  mc  diode 
tripler  tank  circuit  are  adjusted  for  best  noise 
figure-  The  1N263  mixer  current  is  in  the 
range  of  300  to  400  ^a  with  forward  bias  and 
about  200  ftSL  with  the  bias  removed*  The 
mixer  can  be  operated  without  forward  bias 
if  the  loss  in  noise  figure  can  be  tolerated. 
After  aligning  the  converter  for  maximum  gain 
the  input  preselectors  may  need  to  be  trimmed 
for  the  minimum  noise  figure. 

Chart  I  indicates  the  approximate  current 
diawii  by  the  individual  stages.  The  cuirent 
that  flows  in  the  multiplier  stages  is  dependent 
upon  driving  power  and  tuning* 


Osc. 


1st 

Dbln 


2nd 
Dbk, 


3rd 
Dblr, 


5.0  ma         3.0  ma         5.0  ma         2.0  ma 


1st 

IF 


2nd 
IF 


0.6  ma 


1. 


/  ma 


Bleeder 
Current 

1.2  ma 


Total 
Cun'en  t 

18.5  ma 


Alignment  Procedure 

The  if  system  should  be  first  tuned  to  30  mc. 
This  is  done  by  connecting  the  output  of  the 
if  section  to  the  antenna  terminals  of  the  30 
mc  receiver  and  applying  bias.  Modulated 
output  from  the  signal  generator  is  inserted 
at  point  A.  The  mbcer  diode  is  removed  from 
the  circuit  during  this  part  of  alignment.  Ad- 
just the  coils  of  L^,  L^  and  L^  for  maximum 
output  on  the  receiver. 

The  multiplier  section  can  best  be  adjusted 
by  use  of  a  grid  dip  oscillator.  With  the  GDO 
operating  as  a  wave  meter,  it  should  be 
coupled  to  the  oscillator  tank  coil  and  core  of 
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Bo+fom  View — No+o  the  copper  enclosure  for  L5 
in  upper  right  hdnd  corner. 


Li  adjusted  for  maximum  output.  The  variable 
trimmer  (1*5-7.0  mmfd)  in  the  emitter  circuit 
should  also  be  set  for  maximum  output.  Witii 
the  wave  meter  set  to  105.5  mc  and  coupled 
to  L3,  adjust  capacitor  C3  for  maximum  indi- 
cation , 

The  wave  meter  is  next  set  to  211  mc 
coupled  to  L4  and  C4  adjusted  for  maximum 
indication  on  the  wave  meter.  Finally,  with 
the  wave  meter  coupled  to  L5  at  a  frequency 
of  422  mc,  adjust  C5  for  maximum  indication 
on  the  wave  meter. 

By  connecting  a  0-5  ma  meter  across  the 
22K  resistor  in  the  dc  return  for  the  IN  147 
diode  tripler,  all  of  the  multiplier  stages  and 
capacitor  C^  can  be  trimmed  by  tuning  for 
a  maximum  indication  on  the  meter.  Remove 
the  meter  after  this  alignment. 

The  22K  resistor  in  the  IN  147  bias  circuit 
develops  back  bias  or  self  bias  for  the  diode. 
The  multiplying  action  is  more  efficient  when 
the  diode  is  biased  in  this  manner. 

With  the  antenna  connected  to  the  input 
terminal  on  the  cavity  tuner,  adjust  tuning 
screw  SC3  and  Cg  for  maximum  mixer  current 
as  measm'ed  at  Jack  JKj.  With  a  1296  mc 
signal  applied  to  the  input  connector,  adjust 
tuning  screws  SC^  and  SC2  for  maximum 
Output  If  a  noise  generator  is  available,  apply 
to  anteima  input  and  adjust  all  of  the  tuning 
screws  and  potentiometer  R^  for  minimum 
noise  figure.  Only  slight  adjustment  of  the 
tmung  screws  is  necessary  to  optimize  the 
noise  figure. 

Chart  II  indicates  the  approximate  power 
output  delivered  by  the  oscillator  and  the 
succeeding  multipMer  rtages. 
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Telco    SB"  Line 

DEPENDABLE    •    RELIABLE 


Telcos  New  "SB"  Series  in  Action 


ALL  "SB"  SERIES 

ARE  HOUSED 

IN  SAME 

CABINET 


HEAR  YE... 

All  iKose  interested  in  SSB 


SYSTEM 
DESIGNED 
FOR  YOUR 
SYSTEM 


TELCO  ANNOUNCES  THE  Following 


•   • 


SB 
50 


6  meter  lieterodyne  converter 
allows  your  20  meter  trans- 
mitter to  operate  on  6.  Only 
5  watts  14mc  drive  needed. 
Input  is  SOW  AM  or  CW,  and 
125w  P.E,P;  SSB  on  SOmcs.  In- 
put &  output  50  ohms.     $85^00 


SB-80 
40-M1 


For  the  K\?tnW-l.  Allows  80 
and  40  Bandswitch  Operation 
(next  month). 


SB 
50 

C 


A  must  for  S-LINE  owners. 
Puts  your  S-line  on  6  m.eters 
with  nothing  else  to  buy. 
Complete  Plug-In  operation. 
Makes  use  of  converter  out- 
put and  power  supply  of  S- 
line.  Delivers  175w  P.E.P,  on 
6  meters,  using  2-61 46's,  Built 
in  with  201  converter  for  op-» 
timum  reception,  and  allows 
use  of  transceive  feature. 
Complete  with  all  Intercon- 
necting cables.  $23$.0Q 


SB 
TWO 


Similar  to  the  SB-50  XlVfTG 
Converter,  but  for  2  meters. 

$13930 


MODEL 
SIX 


Complete  6  meter  single  side* 
band  (USB  &  LSB).  AM.  and 
CW  transmitter.  175  watts 
P.E.P,  <  2-6146  finals)  filter 
sideband  generation,  com- 
plete w^ith  built-in  VXO,  wait 
till  you  see  the  low  price 
(next  month). 


SB 
2-C 


A  must  for  S-LINE  owners. 
Same  as  SB-50-C*  but  for  2- 
m.eters.  $2Sd.OO 


SB-80      Same   as    the    SB-40-M1.   but 
AAi|  converts    the    KWAI-1    to    80 

ffVl  I  meters.  $175.00 


SB 
40 
Ml 


CoBiverts  your  KWM-1  to  40 
meter  transceive  operation. 
Obtains  poiver  from  the 
KWM-1  power  supply  and 
provides  a  clean  175  P.E.P. 
punch.  Outstanding  TELco  40 
Meter  Converter  assures  ex- 
cellent reception  on  40.  Com- 
pletely ready  to  go  mobile  or 
fixed,  with  all  cables.     $17S*00 


ALL  MODELS  ARE  AVAILABLE  NOW 

5FF  THE  SB  SfRffS  Al  YOUR  DISTRIBUTOU,  OR 
ORDER  DIRECT 

Ask    about    the    Time    Payment  Pfan, 

Howie    Ryder-WI-WGH 
Amateur  Safes  Manager 
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mCU    TAPETOHE  ELEaRONICS  UBORATORIES  INC. 


tf  Urn  St.,  Witr  HtviM  iS,  Mttt. 


Tel.  {617}  332-1123 


Deluxe  your  Transceiver 


Fred  Blecfiman  K6UGT 
23958  Archwood  Street 
Canoga  Parki  California 


IF  you  would  like  to  add  some  "deluxe*'  fea- 
tures to  your  inexpensive  transceiver,  tliis 
article  will  show  you  how  to  add;  an  illumi- 
nated meter  for  tuning  bodi  tlie  receiver  and 
h ansiiiitter;  a  tuning  control  for  the  transmit- 
ter; a  '"spotting"  switch;  an  earphone  jack  that 
can  also  be  used  for  tape  recording  and  modu- 
lation monitoring,  "Bandspreading"  the  tuning 
range  of  the  receiver  will  also  be  covered, 

The  Lafayette  HE-35A  Six  Meter  Transceiv- 
er has  been  chosen  as  the  example  for  several 
reasons.  It  is  a  "natural"  for  modifications, 
since  half  the  front  panel  is  not  occupied.  It 
is  a  "typical"  unit,  having  a  superheterdyne  re- 
ceiver,  variable  noise  limiter  and  7-watt  trans- 
mitter neatly  packaged  in  a  steel  case  10^  x 
5  X  6%^  witli  a  built-in  speaker  and  117  vac 
power  supply*  Made  in  the  U.S.A.,  the 
HE-35A  comes  completely  wired,  with  a  cer- 
amic hand  microphone  and  a  thiid-ovcrtone 
50.2  megacycle  crystal,  for  $57.50  (Lafayette 
Radio,  111  Jericho  Tmnpike,  Syosset,  LJ,, 
New  York  Catalog  #HE^35AWX). 
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G-li — The  front  panel  of  the  "Deluie"  HE'35A, 
The  small  switch  under  the  meter  turns  on  two 
small  butbs  mclucJed  m  the  meter  case.  Note 
the  added  ''pointer*'  on  the  receiver  tuning  dtaL 


Two  other  nationally  available  transceivers 
are  virtually  identical  to  the  HE-33A:  Tlie 
Lincoln  6  Meter  Transceiver  (Allied  Radio, 
100  N.  Western  Ave.,  Chicago,  Illinois.  Cata- 
log #78SZ195,  $57.50)  and  the  DeWald  6 
Meter  Transceiver,  Model  TR-850  (Birrstein- 
Applebee  Company,  1012  McGee  St,,  Kansas 
City  6,  Missouri  Catalog  #35A468,  $69.95), 
Ready-wired  power  supplies  are  available  for 
6  or  12  volt  mobile  use  that  plug  into  the 
cigarette  lighter  for  connection  to  the  battery, 
and  plug  onto  tlie  back  of  the  transceiver. 

The  modifications  described  are  relatively 
simple,  and  enough  explanation  is  given  to 
all  their  application  to  similar  Amateur  and 
Citizens-Band  equipment. 

Adding  A  Meter 

Perhaps  the  most  desiral)Ie  change  to  any 
piece  of  communications  equipment,  not  al- 
ready having  a  tuning  device,  is  the  addition  of 
a  meter.  Normally,  this  is  a  relatively  expen- 
sive device,  and  consumes  a  lot  of  panel  space. 
However,  with  the  availability  of  the  La- 
fayette TM-11  Illuminated  *'S*'  Meter,  the  ex- 
pense and  space  problem  has  been  overcome. 
Only  158  inch  square^  with  a  sensitivity  of  1 
milhampere  full-scale,  jeweled  bearings,  plastic 
front,  3-eolor  dial  face  with  3  sets  of  scales, 
and  two  built-in  grain-of -wheat  bulbs  for  6  or 
12  vult  illumination,  this  meter  sells  for  only 
$2^95!  It  is  added  to  the  HE-35A  front  panel 
as  shown  in  Photo  G-16>  A  single-pole-single- 
llirow  (SPST)  slide  switch  (S2)  is  placed  di- 
rectly below  the  meter  to  control  the  built-in 
bulbs.  A  double-pole-double- throw  (DPDT) 
toggle  switch  (SI)  is  used  to  select  meter 
function,  and  it  is  placed  alongside  the  meter. 
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The  meter  serves  three  useful  purposes 
when  wired  as  shown  in  Fig.  1.  With  the 
meter  selector  switch  (SI)  in  the  "S-Meter'' 
position,  the  relative  strength  of  incoming  sig- 
nals is  shown,  and  the  recei\  er  can  be  tnned 
to  the  "center"  of  the  received  carrier;  also, 
when  used  with  the  "spot"  switch  described 
further  on,  it  gives  definite  indication  of  trans- 
mitting crystal  activity  and  frequency  on  the 
receiver  dial.    In  the  "HF  Output"  position  of 
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SI,  the  transmitter  final  tuning  capacitor  may 
be  adjusted  for  maximum  output  on  the  meter • 

To  add  the  meter  circuit  break  the  connec- 
tion at  **X."  This  can  be  located  by  following 
the  nonnall)  -connected  lead  of  the  transmit  re- 
ceive switch.  This  lead  goes  to  a  terminal  strip 
under  the  chassis.  Locate  the  lOK  resistor 
(brown,  black,  orange)  that  goes  to  pin  3  of 
V2  (via  the  if  can),  and  disconnect  this  re- 
sistor from  the  terminal  strip.  Connect  this 
free  end  of  the  resistor  to  an  unused  lug  of 
the  terminal  strip.  Now^  wire  in  the  circuit  in 
Fig.  1, 

An  explanation  of  the  circuit  allows  its  use 
in  ahnost  any  transceiver.  When  SI  is  in  the 
"S-Meter"  position,  fixed  resistors  RI  and  R5, 
and  variable  resistor  RS,  form  three  legs  of 
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Our  New  Model  1062 

for  6  &  2  Meters 


This  new  model  will  e^ive  up  to  500  wattfl  AM  & 
CW  linear,  up  to  1000  watts  pep  on  6  &  2  with 
a  7034  final.  60  C.F,P.M,  blower.  Requires  ap- 
proximately 5  watts  drive  on  6  &  2,  Voltage  re- 
quired^— plate  BOO  to  2000  at  250  ma,  screen  300 
volts,  bias — 50  volts. 

Price-^lldi.95    less    power    supply. 

Power  supply  $119.95 
Both    only  $319.90 
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$74.25     Net 

3     ELEMENTS 
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Althou9h    independent    use    of    the 

TG-5-S    and     TG-2-R    give    amar- 
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use    as     ''Team -Mates''     produce 
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FIG    3 

a  VVheatstone  Bridge  circuity  with  the  trans- 
ceiver if  amplifier  circuitry  as  the  fourth  leg. 
See  sijnplified  schematic.  Fig.  2.  The  meter 
is  used  as  a  voltmeter  across  the  bridge  out- 
put, with  R2  used  to  limit  meter  current.  The 
bridge  is  powered  at  point  X,  and  is  balanced 
in  a  no-signal  condition  by  adjusting  R3  for  a 
zero  meter  reading  (about  400  ohms).  When 
a  signal  is  received,  the  receiver  AVC  action 
changes  the  impedance  of  the  if  amphfier  leg 
of  the  bridge,  thus  throwing  the  bridge  out  of 
balance,  and  creating  a  voltage  across  the 
series  combination  of  R2  and  the  meter,  R2  is 
adjusted  for  a  full  scale  reading  (about  1300 
ohms)  on  the  strongest  local  signal.  Do  not  be 
alarmed  if  the  meter  "pins'*  when  the  trans- 
ceiver is  turned  on;  the  bridge  is  severely  un- 
balanced for  a  few  seconds  until  the  if  tube 
warms  up. 

The  meter  lights  should  be  connected  as 
shown  in  Fig,  3,  If  to  be  used  on  6  volts  or 
117  VAC,  connect  to  chassis  plug  pin  11,  For 
12  volts  use  onlyj  connect  to  pin  8.  Switch 
S2  is  in  the  circuit  to  allow  the  meter  illumina- 
tion to  be  shut  off  when  not  needed,  since  the 
bulbs  have  a  Umited  Hfe  (about  50  hours  on 
12  volts). 

When  SI  is  in  the  "RF  Output"  position, 
radio  frequency  energy  from  the  antenna  con- 
nection is  coupled  lluu  CI  and  rectified  by  Dl, 
with  the  resultant  dc  voltage  fed  to  the  meter 
through  R4,  The  reactance  of  CI  should  be 
approximately  1000  ohras  at  the  operating  fre- 
quency, so  the  rf  power  draw^  by  the  meter  is 
negligible  compared  to  the  much  lower  an- 
tenna impedance  of  around  50  ohms.  Sug- 
gested values  of  CI  lor  variuus  frequencies  are 
shown  in  Table  L  The  value  of  R4  should  be 
selected  to  provide  near-full-scale  reading 
when  the  transmitter  is  tuned  to  maximum  out- 
put into  the  antenna  to  be  used-  The  meter 
reading  is  onh  to  indicate  rehitive  output  on  a 
gi\en  antenna,  and  will  give  diflPerent  maxi- 
mum readings  with  different  antennae;  it  is 
rssentially  an  rf  voltmeter,  and  therefore  reads 
the  standing  wave  voltage  on  the  antenna  line 
at  the  point  to  which  it  is  connected. 

When  changing  crystals  in  the  HE-35A,  it  is 
usually  only  necessary  to  adjust  the  variable 


slug-tuned  capacitor  (C-1)  for  maximum  out- 
put on  the  meter.  Slug  L-4  and  capacitor  C-4 
can  be  adjusted  to  cover  a  broad  range  of 
crystal  frequencies,  and  very  little  is  gained  by 
retuning  them  each  time  the  crystal  is 
changed*  As  shown  in  Fig.  4,  a  tuning  wand 
to  adjust  C-1  may  be  made  from  ^  inch  di- 
ameter  polystyrene  tubing,  A  thin  metal  sliver, 
or  a  piece  of  fine  music  wire,  is  heated  and  in- 
serted througfj  the  side  of  the  tubing  to  form 
a  "key"  for  the  slot  in  the  tuning  slug.  A 
small  sheet-metal  adapter  plate  with  a  K-inch 
hole  is  positioned  above  C-1  with  sheet  metal 
screws.  This  covers  the  oversize  hole  in  the  top 
of  the  HE-35A  case,  formerly  used  to  allow 
access  to  tuning  both  C-1  and  C-4*  The  poly- 
styrene tuning  wand  is  shpped  thru  the  adap- 
ter hole  J  over  the  tuning  slug,  and  turned 
until  the  "key"  drops  into  llie  slug  slot.  A 
round  set-screw  knob  is  added  to  the  top  of 
the  tuning  wand^  and  a  sheet  metal  retainer 
prevents  the  wand  from  falling  out.  See  Fig- 
ure 5.  CAUTION:  Be  sure  to  remove  the 
wand  before  attempting  to  remove  the 
HE-35A  from  its  case. 

Spotting  Switch 

The  addition  of  a  "spotting  switch"  to  a 
transceiver  allows  the  operator  to  locate  his 
own  transmitting  frequency  on  the  receiver 
dial.  This  is  useful  for  receiver  calibration 
pmposes  and  to  judge  the  frequency  of  an 
incoming  signal.  If  your  transmitter  has  a 
variable-frequency  oscillator  (VFO),  a  spot- 
ting switch  allows  you  to  "zero-beat"  (match 
the  frequency)  of  an  incoming  signal.  The 
addition  of  a  spotting  switch  is  usually  a  simple 
wiring  job^  and  the  11E-35A  is  a  good  example 
as  shown  in  Figure  6.  Break  the  connection 
between  pins  1  and  6  of  the  oscillator-amplifier 
tube  (6CX8  V4)  and  add  a  SPDT  pushbutton 
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Here  V  the  rig  you  've  been  waiting  for 

Cfegg  's  new  TtiOR  W  Transceiver 

for  6  Meters* 
Astonishing  performance  * .  *  Priced  rights 


f 


Ffxed  station  or  mobile,  this  little  power  package  reflects  all  the 
advanced  engineering  and  design  features  that  tiave  made  CLEGG 
the  "most  Wijnted"  gear  in  liie  VHP  field. 

Talk  about  performance  .  .  .  listen  to  thiS:  Fifty  solid  watts  on 
both  AM  and  CW;  high  level  ntodulation  with  full  speech  clipping 
to  give  you  famous  CLEGG  "Talk  Power";  true  transceiver  opera* 
tron  v^^ith  tuneable  oscillator  in  the  receiver  serving  as  the  VFO 
in  the  transmitter;  provision  for  keying  the  transmitter. 

A  low  noise  double  conversion  super^heterodyne  receiver  com- 
plete  with  BFO  and  ANL  provides  maximum  selectivity  and  sen- 
sitivity with  stability  equal  to  the  exacting  requirements  of  SSB 
and  CW;  separate  power  supply,  modulator  for  1I5V  AC  opera- 
tion, A  fully  transistorized  power  supply/modulator  for  12V  DC 
available  soon. 

And  best  of  all,  this  rig  is  priced  at  a  level  that  every  ham  can 
afford.  Place  your  order  with  your  distributor  today.  Deliveries 
start  late  in  November. 


And  here's  Me  f^r  y^  VHf  sMeAmdersi 


i 


It's  the  new  CLEGG  VENUS  six  meter  trans- 
ceiver for  SSB,  AM  or  CW!  Once  you*ve  used  or 
heard  this  rig  youll  appreciate  the  engineering  and  de- 
sign  **KnoW'how"  that  made  it  possible. 

Here's  what  you  can  expect:  A  superbly  engineered  crys- 
tal lattice  filter,  SS8  transmitter  of  greater  than  120 
watts  PEP  input;  amazing  frequency  stability,  VFO  con- 
trolled by  the  receivers  tuneable  oscillator;  full  power 
input  on  CW  and  a  substantial  signal  on  AM  phone.  There 
is  also  output  provision  to  drive  a  KW  linear  final. 


In  the  receiver  section  a  double  conversion,  low  noise 
super-het  of  extreme  sensitivity  and  selectivity,  with 
crystal  lattice  filter  and  product  detector  provides  flaw- 
less reception  of  sideband,  Afi/1  phone  or  CW.  A  115V  AC 
power  supply  of  adequate  capacity  is  a  separately  mounted 
unit  which  can  be  installed  at  any  convenient  distance 
from  the  transmitter. 

This  rig,  too,  is  priced  within  reach  of  every  ham.  Watch 
for  it  at  your  distributors  late  in  January.  Place  your 
order  now  to  be  sure  of  early  delivery. 


And  here's  a  winner  and  STILL  champion  in  it's  class!  The  famous 
Clegg  99'er,  six  meter  transceiver  favorite  of  thousands  of  VHF 
hams  is  small  in  size,  low  in  price  and  tops  in  performance. 

The  99'er  offers  operating  features  unequalled  in  far  more  costly 
gear.  The  double  conversion  super-het  receiver  provides  extreme 
selectivity,  sensitivity  and  freedom  from  images  and  cross  modu* 
lation.  The  transjiiitter  section  employs  an  ultra-stable  crystal 
oscillator  which  may  also  be  controlled  by  an  external  VFO.  An 
efficient  high  level  modulated  8  watt  final  works  into  a  flexible 
PI  network  tank  circuit,  A  large  S  meter  also  serves  for  trans- 
milter  tune-up  procedure- 
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H-16 — Behmd*panel  view  of  tlie  "Deluxe"  HE- 
35A-  PoinMft-point  wiring  was  used,  since  th© 
aufhor's  unit  Is  not  being  used  mobile*  However, 
tie  points  or  terminal  strips  should  be  used  for 
the  naw  wiring  junctions  if  the  unit  is  going  to 
be  subjected  to  rough  handling.  Note  the  ultra^ 
miniature  variable  resistors  used  to  "align'*  the 
S-meter  circuit, 

switch  (S3) J  mounted  below  Si  on  llic  front 
panel.  When  S3  is  in  its  normal  position,  pins 
1  and  6  of  V4  are  connected  to  die  tiansmit- 
receive  switch  as  before.  However,  when  the 
spotting  switch  is  depressed,  only  the  oscillator 
cathode  of  the  tube  is  grounded,  %\  liile  the  re- 
ceiver is  operating.  This  allows  the  oscillator 
to  generate  a  relatively  low-level  rf  signal  on 
the  crystal  frequency  which  does  not  "block" 
tlie  receiver.  Using  the  newly  installed 
S-meter,  lurie  the  receiver  for  maximum,  and 
that's  the  "spot"*  on  the  dial  at  which  you'll  be 
transmitting  in  normal  operation.  Various 
crystals  can  be  used  to  calibra  the  receiver 
dial  in  this  manner- 

Speaicer  Selector  Switch  and  Jack 

It  is  often  desirable  to  use  earphones  in 
place  of  the  speaker  to  prevent  disturbing 
olhers.  A  jack  on  the  front  panel  can  accom- 
modate this  need.    This  jack  can  also  be  used 

TUNING  WAND  INSTALLATION 


RE'TOMCT 


UETAL 
SCREW 


ADAPTER  PLATE 
He-35A  CASE 


TUNII^G  w\m 


OVERSEE  HOLE 


TUNIWG  TAS 
SLUG   TUNED  COIL  CI 


f^e-35A  CHASSIS 


on  those  occasions  when  tape  recording  from 
the  air  is  desired,  such  as  when  receiving  a 
message  or  ininning  modulation  tests.  How- 
ever, if  the  jack  disables  the  speaker,  you  can't 
hear  wiial's  being  recorded!  Also,  sometimes 
ynii  want  to  check  your  own  modulation  to 
verify  proper  operation  of  the  microphone  and 
speech  amplifier  circuitry.  Your  choice  of  the 
above  can  be  accomplished  by  adding  speaker 
selector  switch  (S4)  and  earphone  jack  (Jl) 
as  shown  in  Fig*  7, 

Note  that  Jl  must  be  insulated  from  the 
panel  of  the  HE-35A  with  the  insulating  wash- 
ers called  out  in  the  parts  Ust!  Connect  Jl 
across  loudspeaker  voice  coil,  \Mien  the  trans- 
ceiver switch  is  in  the  receive  position  the  jack 
receives  the  signal  from  the  output  trans- 
former. 


V4-A 


SPOTTING  SWITCH 


V4-a 


tSAME) 


ADO  SPOT 
PI^HBUTTOH 


NOTE  I 


(SAVE) 


S3      ^ 


T* 


I      SAME 


ADO 


\B^   6 


NOTES: 

1.  Remove  {umper  from  pin    I    and  add   Lafa- 
yette   MS-449    pushbutton    switch    as    shown* 

2,  Tune  for  max.  on   S  meter  for  SPOT, 


In  Operation,  S4  is  left  in  the  "'on'*  position. 
When  earphones  or  a  tape  recorder  input  plug 
are  inserted  in  Jl,  S4  may  be  left  "on"  to 
monitor,  or  placed  in  the  center  "off"  position 
to  disable  the  speaker.  When  transmitting, 
if  S4  is  put  in  the  "monitor'*  position,  the 
speaker  wiU  monitor  your  modulation.  R6  is 
tosed  to  prevent  overloading  the  speaker  and 
reduce     acoustic    feedback.    If    howling   and 
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SIX"  XMTR  CONVERTER only 

WORKS  LIKE  A  CHARM!"         ^9995 

In  North  Dafcofa,  South  Dakota,  See  It  At  The  John  Iverson 

Company,    Minotj   North   Dakota 

Continental  Electronics,  P*  0.  Box  16,  Sumter,  S.  C 


whistling  are  evident  in  this  mod©  of  opera- 
tion^  increase  the  value  of  R6. 

Bandspread 

Most  6  meter  and  Citizens-Band  receivers 
cover  the  entire  band,  but  it  may  be  desired 
to  tune  only  part  of  the  band.  This  allows  less 
critical  tuning,  making  it  somewhat  easier  to 
separate  adjacent  stations,  and  to  tune  quickly 
without  missing  a  station.  On  6  meters  only 
the  first  two  megacycles  of  the  50-54  mega- 
cycle band  are  active,  so  the  HE-35A  was 
modified  to  tune  only  to  50-52  megacycles. 
This  was  accomplished  by  merely  changing 
the  15  mmfd  capacitor  in  series  with  the  tun- 
ing capacitor  to  a  6,8  mmfd  NPO  (zero  drift) 
unit.  Various  other  values  may  be  tried  to 
"spread"  the  tuning  range  the  desired  amount. 
The  smaller  the  value  of  the  substitute  capaci- 
tor, the  smaller  the  portion  of  the  band  cov- 
ered. It  will  be  necessary  in  each  case  to  reset 
the  receiver  oscillator  slug  (L-3)  to  bring  the 
desired  portion  of  the  band  in  the  tuning  range 
of  the  receiver. 

If  your  tuning  arrangement  is  not  like  the 
HE-35A,  bands j)read  may  not  be  a  simple  mat- 
ten  The  better  superheterodyne  receivers 
have   dual-ganged   tuning   capacitors   for  im- 


proved selectivity  and  image  rejection.  The 
HE -35 A  has  a  broad-band  RF  amplifier,  and 
only  the  oscillator  is  tuned  by  the  front  panel 
control  for  station  selection.  In  most  super- 
regenerative  receivers,  however,  the  tuning  ar- 
rangement is  similar  to  the  HE-35A  and  the 
series  capacitor,  as  shown  here^  will  provide 

SPEAKER  SELECTOR 


(NOTE  3) 


:dl 


ADO  EARPHONE 
JACK -OPEN 
CIRCUIT  TYPE 


INSULATE  FROM  PANEL 


'S4 
0    AOO 


(SAME)     -? 


SI -a 

(SAME) 


SPKR 
(SAME) 


iNOTtS  I  ANO  21 


(SEE  TEXT! 


FIQ.  7 


NOTES: 


K    Switch  sfiould  be  SPDT  center  off. 

2.  Position  I :  Speaker  on 
Position  2:  Speaker  off 

Position  3:  Modulation  monitor   [when  frans^ 
mitting  or  testing  mike) 

3.  This  Jack  may  be  used  for  input  to  tap*  rO' 
corder.  Switch  allows  monitoring  wfiile  ro* 
cording. 

4*    Earphones:  6^2000  ohms* 
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H-17 — Under  the  HE-35A  chassis.  Changing  th© 
capacitor  indicated  (the  new  one  is  shown) 
will  "bandspread'*  the  receiver* 

banclspread. 

Reading  the  receiver  dial  of  the  HE-33A  is 
somewhat  of  a  guess,  since  the  indicator  dot  on 
the  tuning  knob  is  far  from  the  numbers  on 
the  panel,  and  parallax  is  extreme.  This  can 
be  corrected  by  simply  gluing  a  thin  tri- 
angular-shaped piece  of  plastic  or  celluloid  to 
the  bottom  of  the  main  tuning  knob  after 
scratching  a  line  in  the  plastic  and  filling  it 
with  white  ink  to  act  as  a  "pointer, '^ 

There  are  many  other  pottiitial  changes  to 
a  versatile  rig  hke  the  HE-35A,  Conversion  of 
the  oscillator  to  use  cheaper  8  MC,  crystals  in 
place  of  the  presently  used  third  overtone  crys- 


tals, could  be  done  by  adding  another  tube. 
However,  this  is  not  such  a  simple  change^  and 
the  hannonics  generated  could  lead  to  televi- 
sion interference  problems.  Front-panel  tuning 
of  the  transmitter  output  would  be  nice,  but 
hardly  worth  all  the  trouble.  Addition  of  a 
l)cat  frequency  oscillator  (BFO)  to  receive 
C\V  code  would  be  useful  to  only  a  limited 
number  of  operators;  transmitting  CW  would 
require  the  addition  of  a  keying  jack,  and 
"chirp"  would   be  a  problem. 

The  HE -35 A  and  similar  units  will  look  bet- 
ter and  be  more  efficient  and  convenient  to 
operate  if  the  changes  described  are  incor- 
porated. The  effort  and  cost  are  small;  the 
result:  a  deluxe  transceiver! 

.  .  •  K6UGT 


PARTS  LIST 

Hi — 220  ohm  14  watt  cotnpositioxk  resistofp 

R2 — 5000    ohm   variable   resistor    (Lafayette   VC-58 


294} 
29^) 


R3 — 1000   ohm   variable   resistor    (Lafayette   VC*57 

R4 — 6,8  K  J4  watt  composition  resistor  (see  text) 

R5 — 33k  f4  watt  composition  resistor 

HO — 47  ohni  1  watt  cotnpoaition  resistor  (see  text) 

Sl—DPDT  toggle  switch   (Lafayette  SW-22  32^f) 

S2— SPST  slide  switch   (Lafayette  SW-14  0^) 

S3— SPOT    pushbutton    switch     (Lafayette    MS-449    19#) 

S4— SFBT  center  off  to^le  switch  {Lafayette  SW-27  39#) 

CI— See   Table   1 

C— bandspread— 6.8    nufd.    NPO     (Allied    Radio    19L96a 

29^)     (see   text) 
Ml— 0-1  ma,  meter  (Lafayette  TM-11  $2.96) 
Jl — Open  circuit  phone  jack   (Lafayette  MS*441   19 #) 
Insulating  washers  for  Jl :  Lafayette  P-204  35^/box  of  20 
J4    diameter    polystyrene   tubine    (Lafayette   P-470    10^) 


Junction  Checks 


Quick  and  Dirty 


Samuel  Dasltam  K20PI 
Clorlt  Semiconductor  Corp* 
Walnut  Avo„  Clark,  N,  J. 


PERHAPS  the  most  annoying  part  of  using 
transistors  for  breadbo aiding  ea^erimental 
circuits  is  in  trying  to  determine  whether  or  not 
the  junctions  are  still  good  after  the  initial  use. 
There  are  many  types  of  transistors  and  recti- 
fiers on  the  surplus  market,  some  of  whidb  have 
to  be  bought  "as  is,"  Without  some  kind  of 
measuring  instrument  to  check  the  collector- 
to-base  and  emitter*to-base  junctions,  it  is  very 
difficult  to  utilize  these  devices. 

A  method  is  described  here  which  utilizes  a 
resistance-capacitance  comparator  bridge,  ITiis 
instrument  is  widely  used  by  many  experi- 


menters and  a  new  application  of  existing 
equipment  is  always  welcome.  Although  an 
Eico  Model  950B  Bridge  was  used  to  investi- 
gate this  application,  other  makes  should  work 
equally  welL 

The  "electrolytic  test**  position  of  the  bridge 
is  normally  used  for  checking  the  leakage  of 
electrolytic  capacitors  as  a  function  of  the  vol- 
tage across  the  capacitor*  As  the  voltage  ap- 
plied across  the  electroTjtic  is  increased  by 
turning  the  front  panel  control  on  the  bridge^ 
the  relative  leakage  is  indicated  by  the  closing 
of  the  tuning  eye. 
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Since  a  semiconductor  rectif>dng  function 
acts  in  a  manner  similar  to  an  electrolytic  capa- 
citor in  a  test  such  as  this,  it  was  only  a 
matter  of  making  a  few  experiments  to  deter- 
mine if  the  RC  Bridge  could  be  used  far 
checking  transistors  and  rectifiers •  Fig.  1  gives 
the  hook-ups  needed  to  measure  the  various 
breakdown  voltages  such  as  BVebo»  BVcbo, 
BVceo,  and  the  peak  inverse  voltage  of  recti- 
fiers. 

The  procedui  e  is  simply  to  connect  the  trans- 
sis  tor  or  rectifier  leads  to  the  correct  terminals 
of  the  bridge  so  that  the  applied  voltage  re- 
verse biases  the  junction.  The  easiest  way  to 
make  the  connection  is  to  use  alligator  clip 
leads.  A  voltmeter  should  also  be  connected 
across  the  terminals  since  loading  down  the 
bridge  will  cause  inaccuracies  in  the  voltage 
dial  calibration.  Next  increase  the  voltage  con- 
trol and  watch  the  magic  eye  tuning  indicator. 
When  tlie  eye  starts  to  close,  the  voltage  is 
approaching  the  breakdown  voltage  of  the 
junction.  No  harm  will  come  to  most  tran- 
sistors and  rectifiers  if  the  breakdown  voltage 
is  exceeded  during  this  test,  since  only  4  or  5 
milliamps  are  required  to  close  the  eye.  The 
voltmeter  reading  will  usually  only  go  as  far 
as  the  breakdown  vtjltage  of  tlie  junction  under 
test  regardless  of  the  voltage  setting.  This  is 
because  loading  the  power  supply  in  the 
bridge  causes  the  voltage  to  be  dropped  in- 
teraally,  .  .  .  K20PI 
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This  tittle  twelve  page 
booklet  will  be  on  inter* 
estlng  odditjon  to  your 
library.  It  will  not  only 
give  you  quite  a  rounded 
body  of  information  about 
all  sorts  of  coils^  but  is  a 
fine  thing  to  whip  out  and 
show  someone  'who  is  in- 
terested in  learning  about 
rodio.  Morvelously  written 
by  Russ  Summerville 
K8BYN,  it  is  also  well  tl- 
lustrated.  It  covers  all 
types  of  coils  and  discusses 
their  reslstonce,  inductance, 
reoctancei  Q,  and  distrib- 
uted capacitance*   only  50^ 
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NEW!  from       . 

MODEL  AR-1 

TRANSCEIVER  ANTENNA 

TRANSFER  UNIT 


Here  is  the  answer  to  the  problem  of  using  your  trons- 
€«iver  as  an  exciter  for  any  linear  amplifier.  The  AR-1 
transfers  the  onfenna  to  the  transceiver  while  receiv- 
ing and  prDvides  the  necessory  switching  to  connect 
the  exciter  to  the  omplifier,  and  the  amplifier  to  the 
antenna  when  tronsmifttng.  A  front  pone  I  switch  also 
permits  the  exciter  to  operate  strolght  through  to  the 
antenna.  The  refoy  is  shock*mounted  and  the  case  is 
insulated  to  reduce  noise.  Standord  S0239  connectors 
ore  provided  for  low  impedonce  coox  lines, 

low  INSERTION  LOSS:  Transceiver  output  to  ompfifJer 
input,  less  thon  L02i1  SWR,  3  to  30  Mc.  Amplifier 
output  to  antenna,  less  than  1,12;1  SWR,  3  to  30  Mc, 

The  AR-1  requires  6.3VAC  {6-3V  jack  on  KWM-2)  end 
normally  open  auxiliary  contacts  on  the  exciter  relay* 
(ANT-  RELAY  jock  on  KWM-2).  The  AR.l  moy  ofso  be 
used  OS  a  conventional  antenna  chonge-over  relay, 
3"  X   4''  X   4". 

PRICE,... * 


$325" 


ELECTRONICS  INC 

434   Cotumbto  Lqfay«H4r,  tnd. 
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le  Continental  Six 


firsl  six  meter  SSB  station 
in  New  Hampshire 


Paul  Day  WiPYM 


I 


I 


I 


Strange  things  are  happening  on  six.  In 
almost  any  part  of  the  country  nowadays, 
Donald  Duck  type  noises  can  be  heard  on  the 
low  end  of  the  *phone  band.  The  success  of 
SSB  on  the  lower  bands  has  inspired  not  a  tew 
VHF  men  and  several  manufacturers  to  think 
about  what  it  might  do  for  six.  With  low  band 
SSB  exciters  in  common  use,  the  logical  ap- 
proach seems  to  be  a  simple  heterodyne  con- 
verter. Several  of  these  have  appeared  on  the 
market  and  one  of  the  neatest  is  the  Contin- 
ental "Six^  designed  by  K4RLX. 

Circuit  Description 

The  Continental  "Six"  uses  a  6U8  as  a  triode 
crystal  oscillator/pentode  buffer  amplifier  com- 
bination to  provide  a  36  rac  local  oscillator  sig- 
nal to  the  grid  of  a  5763  mixer.  Output  of  a 
14  mc  exciter  is  injected  tlirough  a  tuned  cir- 
cuit in  the  screen  of  the  miver  and  the  50  mc 
sum  frequency  is  selected  by  the  5763  plate 
circuit*  A  2E26  operates  as  a  straight  through 
final  amplifier  on  50  mc.  The  final  screen  volt- 
age is  reguLued  by  two  OB2  minjatiu'e  VR 
tubes.  A  1N34  crystal  diode  coupled  to  the 
pi-section  output  tank  provides  relative  output 
power  indication  on  the  front  panel  meter. 

Controls  and  Adjustments 

The  front  panel  of  the  Continental  "Six"  con- 
sists of  only  two  tuning  adjustments,  two 
switches,  two  indicator  lamps  and  the  meter. 
Notiiing  else  is  necessary  and  even  these  few 
controls  may  be  left  alone  after  initial  adjust- 
ment. The  36  mc  oscillator  and  amplifier  tuning 
and  the  5763  plate  tank  are  slug  tuned  coils 
preset  at  tlie  factory  and  normally  need  not  be 
touched.  These  are  located  on  the  chassis  and 
easilv  accessible  with  the  case  removed.  The 

HP 

2E26  plate  tank  is  the  familiar  pi-section  coup- 


hn-.  Its  tuning  and  loading  capacitors  are  the 
two  controls  on  the  front  paneh  One  setting  on 
these  controls  is  normally  all  that  is  required 
for  SSB  operation,  but  they  may  need  read- 
justment for  frequency  changes  of  250  ke  or 
more  away  from  the  original  operating  fre- 
quency. One  of  the  switches  on  the  front  panel 
switches  the  2E26  plate  voltage  off  and  on. 
The  other  selects  either  2E26  plate  current  or 
relative  power  output  to  be  read  by  the  meter. 
A  sensitivity  adjustment  for  the  power  output 
position  is  provided  inside  the  cabinet. 

Trying  it  Out 

So  much  for  the  internal  w  orkiugs.  Now  let's 
make  it  u'ork  and  see  what  happens.  Making  it 
go  is  so  easy  it's  hardly  worth  writing  about. 
Simply  plug  in  the  power  supply  and  the  drive, 
connect  your  6  meter  antenna  relay  and  away 
we  go*  A  word  of  caution.  The  converter  only 
needs  5  watts  maximum  of  20  meter  drive. 
Most  popular  exciters  provide  much  more  than 
this  and  must  be  padded  down.  Continental 
lias  3,  6,  and  9  db  pads  available  or  roll  your 
own^  but  don^t  put  more  than  5  watts  in  the 
input  pipe.  Full  instructions  for  tuning  up  are 
provided  in  the  instniction  book;  Once  I  had 
the  sample  unit  tuned  up,  I  never  had  to  touch 
the  controls  again.  In  fact  my  exciter  (a  32S1) 
required  more  retuning  than  the  converter. 

Results 

After  the  initial  tuning  up  and  playing 
around  to  get  the  feel  of  operation,  the  first 
single  sideband  station  on  six  in  New  Hamp- 
shire was  put  on  the  air.  As  luck  w^ould  have  it, 
I  got  going  just  too  Lite  to  catch  tlie  Summer 
sporadic  E  season  and  had  to  be  satisfied  with 
local  contacts.  With  a  3  element  beam  hardlv 
o£F  the  ground  good  solid  contacts  were  made 
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all  over  southern  New  Hampshire  and  eastern 
Massachusetts.  The  exciter  was  recognized 
in  lined  lately  as  an  S-Line  bv  most  of  the  regu* 
lar  SSB  gang.  Contacts  were  made  on  CW  and 
AM  as  well  wifli  excellent  results.  In  fact, 
anything  the  32S1  would  do  on  20,  it  did  on 
six  With  enough  sock  from  just  the  barefoot 
converter  to  be  heard.  All  in  all  the  Continental 
''Six"  seems  destined  to  be  the  flyweight  champ 
on  six  and  should  do  its  part  to  popularize  SSB 
as  a  practical  VI IF  mode  of  operation* 

Continental    "Sis*'  Specifications 

Power    rating:    30    watts    p,e,p,    SSB    and    CW^    reduced 

ratings  on  AM 
Drive  requirements:   1-5   watts   from  20  meter  source 
Drive    available    at    output    for    next    stage:     15     'watta 

minimum 
Dimensions:    6  3/16    inches    high,    B%    inches    wide,    and 

11%  inches  deep 
Power  supply  required:  400  VDC  at  100  ma, 

150  VDC  regulated  at  30  ma. 
6.3  VAC  at  2  amperes 
Price:   $9d.35 


Letter 


Demr  Wayne: 

1  wish  to  compliment  you  on  that  portion  of  your  edi- 
torial in  October  7 It  which  deals  with  the  League*  It  hms 
always  been  my  feeling  that  membership  in  the  League 
is  much  more  than  a  mere  subscription  to  QST  and  1 
encouraij^e  all  amateurs  lo  subscribe  to  more  than  one 
amateur  magazine,  but  to  consider  that  their  League 
afBIiation  is  their  democratic  voice  in  the  internal  affairs 
of  amateur  radiot  Your  description  and  explanation  of 
ARRL  should  do  much  to  put  into  proper  focus  the  pur- 
pose of  the  League  and  to  encourage  all  active  amateurs 
to  support   it* 

Do  you  anticipate  any  further  aim=i  of  the  Institute 
of  Amateur  Eadio  than  that  of  the  proposed  ham  flight 
to  Europe?  If  so,  I  would  be  most  inte Tested  in  hearing 
about  them   with  a  consideration  of  charter   membershi]>. 

Carl    L,    Smith    W^RWJ 
Director.   Rocky    Mtn.    Divisinn 

lite  ittsiitiite  T«iV/,  if  mir  mail  is  any  iudicaiion,,  he  ut- 
valvrd  zvith  the  fosftrring  of  technical  imprin/ei*iettts  and 
dissemination  of  informaiimi  &n  special  amateur  interests 
such  as  TV^  RTTY,  beacons,  repeaters^  scatter  tests,  moan- 

hounce,  etc* 


WALKIE-TALKIE  RADIOPHONES 


FROM  $59.98 

Btn4  far  FHEE  literaiure  on  Ihe  com- 
pl«LG  Hri^of  VANGUARD  radlopbonci. 
for  Industry,  Civil  Defense.  CAP, 
Citizens  and  Amateur  bnnds«  Mmd«  In 
thft  U.S.A.   tnd  guaruitettd  fi  yeui. 

VANGUARD   ELECTROfrMC   LABS. 


Oiftt    H-ll 


SATURN  6 

the  original 

HALO 

Saturn  6  Antenna  only  .  $1  1 .95 

Saturn  6  plus  mast  & 

bumper  mount  .  .  ,  ,  .$16.95 

HI-PAR  Products  Co. 

FITCHBURG,  MASSACHUSETTS 


MAXIMUM  POWER  — MINIMUM   SWR 

To  Your  Antenna   System 
New!   Nariromcs 
$A2  vmatcher. 

Matehes  6&2  meter  50-75  ohm 
Kmtr  output  to  balaficect  or 
sfngla  wFre  fsed  lirt«  taO^GDO 
ohms. 

Builtnn    VHF^tyoe    SWH 

bridge    for     1:1     match.     For 

powers  of  5  to  500 W,  Complete 

liafidswftcliinQ* 

Si  I  ver  plated 
tank  cotU  for 
max.  Q  .  At 
least  400  B  har- 
nwftle  attenuation 

ttofi  ^^*      '^**'"*  ^^^     Follo^-ing    AJso    Available! 

'( TU'G  Tuner    (as  above  for  6M   only)    less   SWR 

Bridge  $15.75 
2 — TU*2  Tunor   (as  above   tor   2IVI    only)    less   SWR 

Bridge  $IS*75 

3— MM*V    VHF    SWR    Bridfe only   129,75 

4 — BPF-a      2W      Cavity       Bmndpass      TVI       filter 

(superior  to  all  other  t^^pes  ol  ftlterK  . .  .SI4*75 
..^^^^^...^.     ^.m.       Avtronics,  Inc* 

NORTRONICS  DIV.  t'^JXH'^^,. 


V-Matcher  $59.75  net 

A    ^'Must"   for   Seri&us 

VMFers 


r^ 


VHF 
COUNEAR  ARRAYS 


tef-- 


LOOK  TO  CUSHCRAFT  for  SUPREME  PERFORMANCE 

•  LIGHT   WEIGHT  •  URGE  CAPTURE  AREA 

•  HIGH   FORWARD   GAIN  •  MECHANICALLY  BALANCED 

•   HIGH    FRONT  TO    BACK   RATIO 

32   &  64  ELEMENT  STACKING   KITS  ARE   AVAILABLE 

430    Mc— $9.25;   220   Mc-$12.M;    144    Mc,— $16.00    (16    ELEMENTS) 

WRITE    FOR    CATALOG 


A  FULL  UNE  OF 
t    AMATEUR  COMMUNICATION 

ANTENNAS 


^    Mjmhctter.  H.  H. 


621  Kiyw  afJ  Sbctt 

ra 
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HARMONIC/TVI 
PROBLEMS?? 


GAVIN  HAS  THE  SOLUTION  FOR  YOU 

IN  THIS  NEW  SERIES  OF  FILTERS 

VtlTH    EXCEPTIONALLY   LOW 

INSERTION   LOSSES 

6   METERS—TUNEABLE   LOW-PASS 
MAVERICK 

The  only  low- pass  filter  designed  expressly  for 
6  meters.  With  9  individually  shielded  sections 
and  5  stages  tunable  forming  a  composite  filter 
of  uneqtialed  performance-  Providing  the  sharp- 
est cutoff  with  the  lowest  insertion  losses.  Less 
than  1  DB  loss.  Handles  400  watts  PL  35  DB 
rejection.  Size  5"  by  2''  by  3" 

AMATEUR  NET  S16S5 

MAVERICK  tl  WITH  POWER  MONITOR 

Saifie  as  above  but  with  6  meter  power  indicator 
calibrated  in  watts  output.  Supplied  with  6  foot 
cfblc    which    plugs    imo    receptical    on    filter 
Indicator  Size  4"  by  4"  by  4f/t'\ 
Slant  Face»  Reads  0-50.  0-400  watts. 

AMATEUR  NET  S34,9S 

2  METERS  —  BAND-PASS 
MODEL  BP-144 

A  narrow  band-pass  filter  with  6  mc  pass  band 
and  146  nac  center  frequency.  Less  than  1  DB 
insertion  loss*  At  least  35  DB  attenuation  of 
harmonics  out  of  pass  band.  Handles  up  to  185 
watts  PL 
Size  4"  bv  2V4"  by  214" 

^  AMATEUR  NET  $IL8S 

80  THRU  10  METERS— SECOND  HARaMONIC 
FILTER 

MODEL  F810 

Five  separate  filters  housed  in  one  package  and 
selected  by  a  front  panel  switch*  Each  filter  is 
tuned  for  maximum  aiicnuaiion  of  the  second 
harmonic  for  thai  particular  band.  Second  Har- 
monic Attenuation — 35  DB.  Handles  up  to  1  kw. 
Size  5**  by  6"  by  4", 

AMATEUR  NET  $24 J5 

MODEL  LPF  80'40-20'^IS  or  JO 

The  above  filters  are   available   in  single  band 
packaging  for  each  band.  Specifications  arc  the 
same  as  F810. 
Size  5"  by  2"  by  3"        AMATEUR  NET  S7.65 

Write  far  complete  brochures. 

See  your  local  dealer  or  order  direct  from  .  .  • 

Depot  Square  &  DiTUton  St. 
Somerrillc,  New  Jertey^ 


Build  You 


r 


Own 


Mobile 


Mik 


e 


Jim  Kyle  K5JKX 


I  N  the  early  days  of  transistors,  one  of  the 
favorite  construction  projects  for  ham  nse 
was   a   transistorized   microphone  for  mobile 
use. 

The  superb  semiconductor  is  more  than  10 
years  old  now,  and  most  of  the  homebrew-mike 
projects  have  long  since  gone  by  the  boards, 
but  here's  one  far  simpler  than  any  which  ap- 
peared in  print  in  earlier  years — which  can 
still  find  a  place  in  most  any  mobile  station. 

The  circuit  is  an  adaptation  of  a  custom 
mobile  mike  built  by  Two-Way  Radio  Com- 
munication Co.,  of  Oklahoma  City^  for  its 
customers^  which  in  turn  was  an  adaptation 
of  the  Shure  transistor  dynamic  mike  and  the 
Motorola  model  of  the  Shure* 

Its  main  feature  is  complete  elimination  of 
any  dc  power  supply  for  the  transistor.  This 
mike  is  a  plug-in  replacement  for  any  carbon 
microphone;  the  transistor  is  powered  from 
the  same  source  originally  used  to  power  the 
carbon  button. 

If  you  want  to  be  as  fancy  as  the  commercial 
version,  scrounge  up  an  old  Shure-type  carbon 


+ 


TO 

CARBON 

MIKE 

INPUT 
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mike  case  and  buy  a  Shure  VR  dyTiamic  mike 
cartridge  for  approximately  $15.  On  the  other 
hand,  if  you're  out  to  save  some  pennies  here 
and  there,  use  a  tiny  2%-inch  transistor-radio 
Bpealer  and  contrive  a  housing  from  brass,  alu- 
minum, or  tin-can  scraps. 

In  either  event,  you  can  ptit  the  circuit  to- 
gether most  easily  on  either  a  printed-circoit 
board  or  a  cardboard  chassis*  In  addition  to 
the  transistor,  all  yoo  need  is  the  speaker  or 
VR  unit  and  three  %-watt  resistors. 

In  operation,  current  through  the  27K  re- 
sister  produces  a  voltage  drop.  This  voltage 
powers  the  single-stage  common-emitter  am- 
plifier. Bias  for  the  base  is  fed  through  the 
speaker  coil,  Ac  generated  by  sound  striking 
the  cone  is  superimposed  on  the  dc  bias,  and 
the  transistor  amplifies  this  up  to  approxi- 
mately 1%  volts  RMS  output  for  average 
speech- 

Virtually  any  common  PNP  transistor  will 
work  in  the  circuit  as  shown;  the  2N107  is 
ideal  and  was  used  often  in  the  commercial 
version.  By  simply  switching  polarity  of  the 
power  leads,  an  NPN  unit  can  be  substituted. 

Note  that  neither  side  of  the  circuit  is 
grounded;  this  enables  the  mike  to  be  con- 
nected to  its  plug  in  such  a  manner  that  power 
polarity  is  correct  without  introducing  signal- 
ground  problems.  Occasionally,  shunting  the 
27K  resistor  with  a  10  mfd  capacitor  may  boost 
output;  howeverp  it's  not  usually  necessary. 


The  Quaker 
Electronics 
Crystal  Etching 
and  Grinding  Kit 


THERE  ARE  MANY  surplus  crystals 
around  that  fall  just  outside  the  ham  bands, 
probably  because  the  hams  have  already 
bought  up  the  ones  inside  the  bands.  These 
crystals,  almost  useless  to  hams,  are  available 
for  a  ridiculously  low  price  because  of  the 
lack  of  demand.  Some  hams  have  tried  grind- 
ing these  crystals  to  raise  the  frequency 
slightly,  but  the  grinding  method  makes  it 
diffictilt  to  make  small  changes.  Small  changes 
should  be  made  by  tlie  more  controllable 
method  of  etching,  since  with  this  process  it 
is  possible,  with  some  practice,  to  get  a  fre- 
qiK  ncy  within  a  few  cycles.  A  new  kit,  manu- 
factured by  Quaker  Electronics,  Mountain  Top, 
Fa.,  and  selling  for  only  $3.50,  makes  the 
process  of  changing  crystal  frequencies  so  easy 
that  you  really  can't  afford  not  to  own  one. 


//  /  owned  a  Poly-Comm  would 
J  have  to  buy  a  VFO? 

m\  It's  buiIMn 

A  microphone? 

NO!  It's  furnished 

A  mounting  bracket? 

NO!  it's  furnished 

An  AC /DC  potver  supply? 

NO!  It's  built-in 


POLY-COMM 


for 


A\1 


or 


K^' 


^    qr 


'% 


•#  4 


Afftina 


Whafs  the  inside  story? 

Maximum  Performance! 

FEATURING  •  Dual  NuVlstor  Pre 
amp/RF  for  A  itv  for  6  db»  S  +  N/N  •  Noist 
figure  better  than  4  db  «  Mini-load  VFO  for  ulin 
e^tble  traiismil  and  rtce've  •  Nors#  iimrtmB  tna^ 
will  amaze  you  •  RF  output  at  least  IDW  on  6, 
6W  on  2  •  ilJuminated  *'S'*  meter  that  doubles  for 
tune-up  •  Heavy  gauge  perforated  steel  case  • 
Handcrafted  teflon  wiring   throughout. 

Whafs  the  cost? 

POIY-COMM  "2'*  $339-50  complete 

POLY-COMM  "6"  $31 9  JO  complete 
and  there's  NO  EXTRA  CHARGE  FOR  CD  UNITS! 

Sounds  like  a  good  value,  tell  me  more! 

Gladly,  just  send  in  the  coupon. 


Pti»e  send   complete  data  ons 

a  Polycomm  *%''    Q  Poly-comm  ^'2" 


NAME 


ADDRESS 
CflY 


STATE. 


Intended  use 


POLYTRONICS 


LAB      383  Getty  Avenue 
j„^         CLIFTON,  NEW  JERSEY 
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for  discriminating  ann 
who  are  satisfied 

with  nothing  less  than  THE  VERY 


u 


CDLj 


FILTERS 


.fM,),  f-T  :  w  *   m   • 


The  GOLDEN  GUARDIAN  (4SB1) 


TECHNICAL   DATA 

Impedance:  640  Ohms  in  and 
out  (unbalanced  to  ground) 

Unwanted  Side  Band  Rejection; 
Greater  than  55db 

Passband  Rippfe:  :+:  .5db" 

Shape  factor:  5  to  20db 
U5  to  1 

Shape  factor:  5  to  50db 
1.44  to  1 

Package  Size:  2%"  x  1%"  x  1" 

Price:  $42,95  Each 


--eotfb 


HOdb 


"4adb 


--30db 


--aad» 


I      I     Fc     1      r~ 

•  fM  C9»     9411    90CI   9O02 


t-:tV'%WT 


f*r;<s» 
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The  SILVER  SENTINEL  (32bi) 


21  he  -o\ 


-'&DJi 


soift 


-'«?« 


'  -  30itb 


£Odb 


t.497   »S««   ^m^     90   SfiOl   9003   909) 


TECHNICAL  DATA 

Impedance:  560  Ohms  in 
and  out 

Unwanted  Side  Band  Rejec- 
tion: Greater  than  40db 

Passband  Ripple:  ^t  *5db 

Shape  factor:  6  to  20db 
1.21  to  1 

Shape  factor:  6  to  50db 
1,56  to  1 

Package  Size:  l?i"xlM"x  1" 

Price:   $32,95  Each 


Both  the  Golden  Guardian  and  the  Sil- 
ver Sentinel  cootain  a  precision  McCoy 
filter  and  two  of  the  famous  M-1  McCoy 
OsciUator  crystals.  By  switching  crys- 


tals either  upper  or  lower  side  band 
operation  may  be  selected.  Balanced 
modulator  circuit  will  be  supplied  upon 
request 


I 


Both  $eli&  are  avaitable  through 
leading  dtstributors  To  obtain 
the    name    of   Sb^   dtstributor 

h«^r«hit-  ^fo^|„;^r":f^^r  addltiortal 
specific  tiTfoiraat^^f^!,  *ferrite; 


ELECTRONICS  CO. 

Depi.    73-1  I 
MT.   HOLLY  SPRINGS,   PA. 
Phone:   HUnter  6-3411 


SUBSIDIARY  OF   OAK  MANUFAGTURrNG  Ci 
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The  kit  contains  a  package  of  Aniniomum 
Bifliioride,  used  for  etching  the  ciystals,  a 
package  el  grinding  compound,  six  assorted 
er\  stal  blanks,  twelve  assorted  cn^stals  in  hold- 
ers  which  can  be  modified  for  use  on  the  ham 
bands  or  for  practicej  and  the  nec^essary  tools. 

With  this  kit  it  is  possible  to  raise  the  fre- 
quency of  a  ci\ stal  from  a  few  cvclcs  to  some- 
what more  than  a  megacycle.  The  crystal  is 
ground  until  the  area  of  the  desired  frequency 
is  reached,  and  then  etelied  to  the  exact  fre- 
quency. Under  some  conditions  this  kit  can 
even  restore  actfvitv  to  somewhat  inactive 
crystals. 

The  ijistructions  are  clear  and  well  written, 
and  good  results  can  be  obtained  by  anyone 
the  first  time.  The  instruction  sheet  has  many 
hints  in  insure  good  results,  as  well  as  a  di- 
agram for  a  calibration  oscillator. 

The  Ammonium  BiMuoride  can  also  be  used 
to  etch  glass,  numbers  on  tubes,  etc-  To  do 
this,  coat  the  glass  object  with  paraffin  and 
scratch  the  wax  off  where  the  etching  is  de- 
sired. 

Results  from  this  kit  have  been  good.  Sev- 
eral crystals  were  moved  to  within  a  few  cycles 
of  a  frequency  for  VHF  net  operation  and 
more  moved  from  one  part  of  the  band  to 
another. 

This  kit  is  quite  a  bargain  at  $3,50  and  can 
be  ordered  from  Quaker  Electronics,  Mountain 
Top,  Pa.  ,  .  .  WA21NM 


Push -Pull 


Few  hams  are  blessed  with  a  well  stocked 
junk-box  or  a  surplus  of  cash.  The  idea  pre- 
sented here  is  intended  to  help  you  make  use 
of  what  is  in  your  junk-box- 

The  diagram  hereabouts  shows  how  a  driver 
transformer  with  a  single  un-tapped  secondary 
may  be  used  to  drive  tubes  in  push-pulL  Since 
the  voltage  across  resistors  Rl  and  R2  is  equal 
to  the  voltage  across  the  secondary  of  the 
transformer,  the  midpoint  of  the  transformer 
can  be  grounded  effectively  by  making  Rl 
equal  to  R2  and  grounding  their  junction.  The 
effect  is  the  same  as  with  a  center-tapped  sec- 
ondary winding,  providing  equal  voltage  to 
each  grid,  .  .  ,  W4JKL 
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ANTENNAS  IN 


6  &  2  Meier 
Model  No    A  62 
Amateur  Net  A  62    $33.00 
Stacking  Kit  AS -62   J2  J9 


Patents  allowed 
and  pending 


The  Only  Single  Feed  Line 

6  and  2  METER 
COMBINATION  YAGI  ANTENNA 


another  first  from 


FiNCO 


® 


ON    2    MITERS 

18  Elements 

1  ^  Folded  Dipole  Plus 

Special  Phasing  Stub 
1  —  3  Element  Colinear  RefUctor 
4  —  3  EJftment  Colinear  Directors 


ON    6   METERS 

Full  4  Elements 

1  —  Folded  O*po!e 

1  —  Re  Hector 

2  —  Directors 


See  your  FtNCO   Distributor 
or  write  for  CataJog  20  226 

THE  FINNEY  COMPANY 


Dept.  20 


Bedford.  Ohio 


how  WONDERODS 
beat 


«« 


highway  Wa^gfe'' 


You've     seen     it     on     the 
cor    oheod    ,    ,    .    maybe    you 

even  own  a  whip  that  fashes 
out  ftke  a  run-oway  gui|lo<» 
tine  OS  your  cor  reaches  road 
speed.  "Highv^oy  woggle" 
produces  muftipfe  vibratronSj 
increoses  road  noise  —  spoils 
reception, 

A  WONDERO&  whip  — 
Style  10  series  —  licks  this 
problem  with  its  Shakespeare 
cortstruction.  Inch  for  inch, 
f  i  b  e  r  g  f  o  s  s  absorbs  more 
energy  —  the  factor  that 
sets      metaf      whips      swaying* 

— Besides,  there's  fewer 
inches  in  a  wonderod  than 
in  metal  ontennos  of 
comparable     resonant     length. 


COLUMBIA  PRODUCTS  COMPANY 

SHAKESPEARE  CO.   SUBSIDIARY,  COLUMBIA,  S.  C. 
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73  tests  the 


Gonset  Communicator  IV-220 


GONSET  UTILIZED  A  LOT  of  en* 
ginecriDg  skill  in  producing  six  and  tw^o  meter 
transceivers  that  were  identical  in  appearance 
and  performance.  Now  they  have  come  out 
with  a  220  mc  Communitator  that  conforms 
to  this  pre-set  pattern.  In  common  widi  other 
Communicator  models,  the  IV-220  is  a  trans- 
ceiver in  the  functional  sense  only.  It  utilizes 
a  separate  tiausmitter  and  receiver  with  the 
only  common  portion  being  an  audio  section* 
Just  like  the  six  and  two  meter  versions,  the 
R'  220  has  a  directly  calibrated  and  illumi- 
nated sUde-rule  receiver  dial,  geared  by  a  dual 
ratio  planetary  drive  for  fast  or  slow  tuning. 
The  illuminated  meter  can  be  made  to  read 
signal  strength,  a  frequency  spot^  or  relative 
power  output.  The  new  model  3357  vfo  shown 
in  the  photograph  may  be  plugged  into  one  of 
the  six  crystal  sockets  on  the  rear  apron.  The 
vfo  dial  is  directly  calibrated  for  the  output 
frequencies  of  any  of  the  Communicators,  and 
even  has  a  provision  for  FM! 

Unfortunately  the  Gonset  Company  no 
longer  gives  out  microphones  as  standard 
equipment^  and  this  change  has  been  carried 
over  to  the  later  two  meter  models.  The  IV-220 
uses  a  standard  three  contact  PJ-068  jack  for 
the  mike  connector. 

On  older  Communicators  it  was  necessary  to 
switch  meter  function  between  receive  and 
transmit,  and  be  restricted  to  push-to-talk  oper- 
ation. Not  so  on  the  IV-220!  Transmitting  on 
manual  wUl  automatically  change  meter  f mic- 
tion from  S  readings  to  power  output,  A  spot- 


ting switch  in  the  metering  circuit  shows  not 
only  your  transmit  ting  frequency,  but  the  rela- 
tive merit  of  your  cr>'stal  by  meter  readings. 

Receiver  Section 

There  are  many  ways  of  arriving  at  220  mc 
from  some  lower  frequency,  and  the  way  that 
Gonset  does  it  is  interestmg.  The  receiver  por- 
tion of  the  system  uses  one  of  the  new  6^' ^'5 
frame  grid  tubes  as  an  rf  amplifier,  which  is 
responsible  for  the  low-noise  front  end.  A  6*^6 
oscillator  with  an  overtone  crystal  operating  at 
65.667  mc  multiplies  to  197  mc  for  injection 
into  another  6^^'5  which  acts  as  the  first  mixer. 
The  crystal  controlled  conversion  thus  achieved 
provides  for  excellent  frequency  stability.  The 
second  oscillator,  a  7059  triode  section^  is  tun- 
able over  the  frequency  range  of  25.3  to  30-3 
mc^  and  combines  \vith  the  first  if  frequency 
of  23  to  28  mc,  A  6^  ^'6  is  used  as  a  second 
mixer,  and  produces  a  fixed  frequency  output 
of  2.3  mc.  The  pentode  half  of  the  7059  second 
oscillator  is  used  as  another  oscillator  when 
cr>^stal  controlled  fixed  frequency  operation  is 
desired*  These  cr>'stals  may  be  selected  from 
6.9  to  8,566  mc  so  that  they  can  be  tripled  to 
20,7  or  25,7  mc  for  injection  into  the  second 
mbter. 

The  2.3  mc  second  if  signal  is  coupled 
through  a  double-tuned  bandpass  transformer 
to  the  third  mixer  (a  6BE6)  where  it  is 
heterodyned  against  a  2755  ke  oscillator  in 
order  to  produce  the  desired  455  kc  third  con- 
version frequency.  Two  stages  of  if  amplifica- 
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lion  are  emplo)  ed  at  455  kc.  Six  tuned  circuits 
in  these  stages  are  responsible  for  the  outstand- 
ing selectivity.  A  vacuum  diode  (one-third  of 
a  6AV6)  is  used  as  a  detector,  while  the  other 
portions  are  used  as  a  rectifier  to  furnish  de- 
laved  AVC  to  the  rf  amplifier.  One-half  of  a 
6AL5  is  used  as  a  conventional  noise  limiter, 
and  the  other  half  is  used  for  squelch  oper- 
ation* 

The  triode  section  of  the  6AV6  is  used  as 
the  first  audio  amplifier.  This  audio  is  fed  into 
tlie  triode  section  of  a  7059  in  the  modulator, 
and  then  into  one  of  the  6BQ3  modulators  that 
functions  as  tlie  audio  output  amplifier  as  well. 
An  audio  jack  is  available  on  the  rear  apron 
and  may  be  used  for  either  headphones  or  ex- 
ternal speaker. 

Transmitter  Section 

The  transmitter  uses  tlie  plentiful  and  low 
priced  8  mc  cr>  stals  or  a  vfo  for  the  frequency 
source.  The  crystals  connect  to  the  input  of  a 
broad-banded  I213Y7  that  triples  to  £4  mc.  A 
second  12BY7  triples  between  73-332  and  75 
mc,  and  is  followed  by  a  6939  that  triples  to 
the  220  mc  operating  frequency.  This  signal 
then  gets  amplified  by  a  pair  of  6360*s  in  push- 
piilL  The  Gonset  people  certainly  had  sim- 
plicity of  operation  in  mind,  because  the  only 
transmitting  controls  are  plate  loading  and 
plate  tuning. 

The  modulator  uses  the  pentode  section  of  a 
7059  as  a  speech  amplifier  and  the  triode  sec- 
tion as  a  phase  inverter.  The  7059  is  followed 
by  a  pair  of  6BQ5's  oi>eraUng  in  push-pull. 
This  modulator  is  enough  to  pro\ade  10  full 
watts  of  class  AB^  audio  for  real  high  level 
plate  modulation* 

The  antenna  changeover  relay  is  buUt  right 
in  here,  so  it'll  save  you  the  expense  of  buying 
one. 

Power   Supply  and   Control    System 

Just  as  in  tlie  six  and  two  meter  models,  the 
imiversal  power  supply  uses  two  2N1554 
transistors  for  12  vdc  operation.  Regular  117 
vac  can  be  used  by  merely  changing  the  line 
cords  in  back  of  the  set.  The  secondary^  wind- 
ing of  a  two  way  power  transformer  feeds  a 
power  silicon  diode  bridge  rectifier  with  a 
regular  capacitor  input  filter.  The  push-to- talk 
relay  changes  the  antenna  connections  between 
transmit  and  receive,  as  well  as  ^  plus  from  the 
modulator  to  the  receiver,  and  ground  from 
transmitter  keying  to  speaker. 

Observations 
Even  though  tlie  IV-200  was  given  its  test 


PREVERTER 
50  &  144 


THE  BEST  PREAMPLIFIERS  AVAILABLE 
AT  ANY  PRICE  —  TRANSISTORIZED  — 
12  volt.  NO  NEED  FOR  EXPENSIVE  HIGH 
VOLTAGE  SUPPLIES  —  LOW  NOISE 
FIGURE— 

6  or  12  Mefer  model. .  .$14.95  post  paid. 

Stud  tor  In*  litt  tf 
wnr*  than  80  printed 
circuit   kite. 


ridfl 


Let's  "kit" Together 

YOUR  Parts  &  PAPPVS  wirin 


IRVrNG  ELECTRONICS  CO 

*      pflS! oFnirE  mi S222 san  antoniqitoas 


THE  GONSET  G-76 
IS  EQUALLY  ADAPTABLE  TO 

MOBILE  USE 
OR  FIXED  STATION! 


The  G-76  operates  on  6,  10,  15,  20,  40  and  80 
meters.  It  is  easily  installed  in  vehicle,  office 
or  home.  As  a  fixed  station  with  AC  power 
supply  and  speaker  it  is  completely  compat- 
ible with  the  3357  VFO  to  provide  amateurs 
with  6  meter  band  coverage. 

For  additional  information  contact  your 
Gonset  Distributor  or  write     Dept.  73-11 


DtVISlOlV    or    YOUNG    SPRING    ft    WIRE    CORFOR^TiOn 
«01    SOUTH    MAIN   STREET,    BURBANK.    CAKFORNIA 
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runs  %vith  a  poorly  oriented  12  element  Yagi, 
good  signals  were  sent  as  far  as  50  miles*  My 
thanks  go  to  the  many  hams  who  iin wittingly 
took  part  in  tlie  tests  uitli  their  unsolicited 
observations  and  constructive  criticisms^  not 
realizing  the  help  they  were  giving. 

Many  good  5  x  9  contacts  were  held  with 
Ernie,  W3UJG  in  Maryland,  and  with  other 
liums  througli  Virginia  and  tlie  District  of 
Colinnbia,  To  give  an  idea  of  band  possibili- 
ties, W3UJG  has  been  working  twice  a  week 
schedules  with  W3ARW  120  miles  away  in 
Scranton.  This  has  been  going  on  for  years  ,  ,  , 
and  they*ve  never  had  any  QRM. 

Scope  patterns  were  clean  as  on  the  six  and 
two  meter  versions,  A  better  than  average  con- 
verter was  placed  ahead  of  a  75A4  receiver, 
and  pitted  against  the  IV-220,  Ever>^  station 
that  was  heard  on  the  75 A4  was  heard  on  the 
IV-220,  Frequency  readings  were  within  the 
parallax  of  tlie  dial  configmation;  for  practical 
purposes  it  was  as  accurate  as  anyone  could 
desire. 

I  Suppose  that  if  modifications  were  to  be 
made,  a  bfo  would  be  one  of  the  first  things  on 
the  list.  It  sure  would  help  in  locating  weak 
stations  and  working  CW,  Many  veterans  of 
the  band  may  applaud  the  fact  that  there  is  no 
gain  control,  but  a  screw  driver  adjust  posi- 
tioned to  discoiu^age  the  over-modulators 
would  have  been  an  aid  to  my  weak  voice, 
provided  more  gain  were  available. 

All  on- the -air  reports  were  very  good  with- 
out having  to  solicit  them*  All  controls  func- 
tion uncritically  in  a  manner  one  ^vould  expect 
from  low  frequency  professional  equipment. 
Shorting  the  antenna  terminals  on  receive  did 
not  disclose  any  self*generated  birdies. 

It  cannot  be  emphasized  too  much  that 
there  is  a  lack  of  activity  on  the  band.  The 
band  must  see  more  operation  if  we  are  to 
keep  it  and  we  all  can  help  by  devoting  some 
time  to  these  higher  frequencies  of  ours.  I  am 
sure  the  availability  of  the  Communicator 
IV-220  will  do  much  towards  that  end  on  220 
mc-  Amateurs  who  have  not  ventured  on  tlie 


band  will  find  much  pleasure,  companionship 
and  the  thrill  uf  joining  the  pioneers  in  this 
poj  tion  of  the  spectrum.  .  .  .  W4API 


Specillcatiuns 


Frequency  Rang^ 
Freqiieni!y  Control 


Final  Power   Input 
Power  Supply 


Modulation 


RF  spurious  and 

liarmonie   attenuation    : 
Tuning  Indicator  ; 


Keceiyer  Sensitiyity 
Receiver  Tuning 


Triple  Conversion 


Spurious  Rejection 
Noise   and    Hum 
Squelch  Sensitivity 
Audio  Output 
Dimensions  &  Weight 

Power  Supply 

Mieroplione 
Price 


Manufaetttrer 


219.7   mc  to  225.^  mc 

Front  panel  selection  of  6  crys- 
talSp  8  mc  and /or  external 
VFO 

20  Watta,  DC  Plate. 

12*6  VDC :  Receive  7.2  amps, 
transmit,    10*3    amp^* 

117  YAC;  Receive  87,6  vifatts, 
transmit  110  watts. 

High  Level,  10  watts,  ampli- 
tude. 100%  with  hifib  level 
clipping. 

Down  50  db 

Panel  mounted  meter  for  rela- 
tive RF  output  or  receive  S 
meter. 

t.n  Tjv  for  lOdb  E/  N/N  ratio. 

Rear  apron  switch    for  one 
&ced   crystal    frec|iiency    or 
manual. 

1st  Conversion  crystal,   2nd 
manual  tuning*  3rd  six  tunetl 
circuits. 

Main  imaf^e  down  48db. 

Down   40db 

0.1  uv  to  50  uv 

2  watts  nominal 

5"    high,    12 U"    wide,    by    11" 
deep.  21.8  lbs 

2-way  117  VAC/12  VDC  built- 
in^  solid  state. 

Hie:h    impe<lance   ptish   to  talk 

Mode)  3351   Transmitter- 
Receiver  5Sa4.50 

Model  3365  Universal    Mount- 
ing Kit  3.95 

Model  3152  Telescoping 

Antenna  3.95 

Model  SB 63  Carrying  Bag  12,00 

Model  3250  Ceramic 

Microphone  9.95 

Model  335T  VFO  69.S0 

Gonset  Divison, 

Young   Spring   ^   Wire   Corp., 

SOI  South  Main  St., 

Burbank,  California. 


n 


Defe 


nse  o 
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the  Operator 


Douglas  G.  Hedin  K^OFB/2 
219  Blanchard   Blvd. 
Syracuse  9,  New  York 

"The  amateur  that  does  not  build  his  own 
equipment  doen  not  deserve  to  have  a  license!" 
These  sentiments  echo  mockingly  through  the 
hallowed  halls  of  the  best  (and  worst)  radio 
amateur  circles.  Unfortunately,  though  they 
are  uttered  with  deepest  conviction ^  they  are 
based  more  on  misguided  sentiment  than  on 
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considered  judgement,  A  thoughtful  glance  at 
the  past,  as  well  as  the  present,  will  bear  this 
out* 

In  the  beginning,  there  was  static,  bits  of 
galena,  slop  jars,  and  pencil-lead  resistors-  The 
only  way  to  get  an  amateur  rig  on  the  air  was 
to  build  it  yourself,  and  more  than  likely  you 
made  most  of  the  components  too.  Contradic- 
tory ideas  were  a  dime  a  dozen. 

For  a  while^  as  the  pulse  of  technology  quick- 
ened \¥ith  new-found  adventurej  amateurs  kept 
pace  with  it,  building  their  own  equipment  and 
contributing  as  much  to  the  fledgling  science 
as  they  benefited  from  it.  But  as  new  rungs 
were  added  to  the  ladder  of  knowledge,  the 
amateur  soon  found  that  he  had  neither  the 
time  to  spend  studying  nor  the  money  to  spend 
on  components  in  order  to  keep  up  with  the 
Jack-and-the-beanstalk  growth  of  electronics, 
At  the  same  time,  many  of  the  amateurs  at 
first  drawn  to  amateur  radio  by  the  thrill  of 
building  equipment  with  which  to  communi- 
cate discovered  even  deeper  satisfaction  in  the 
communications  themselves*  True,  they  came 
to  build,  but  they  stayed  to  talk! 

As  more  amateurs  shouldered  their  way  onto 
the  bands,  equipment  that  was  more  depend- 
able, stable,  selective,  and  easy  to  operate  was 
demanded.  Also,  the  amateurs  found  that  they 
had  to  consider  the  demands  of  their  jobs,  the 
needs  of  their  families,  and  the  limits  of  their 
pocketbooks*  Against  these  they  had  to  equate 
the  love  of  their  hobby.  If  they  could  not 
both  build  and  operate,  which  should  they  do? 

Such  a  choice  undoubtedly  is  difficult.  Those 
of  us  who  once  had  the  time  to  build  remem- 
ber with  nostalgia  absent-mindedly  munching 
on  a  piece  of  insulation;  watching  the  surface 
of  a  newly-soldered  joint  slowly  shrink  and 
change  from  shiny  silver  to  mossey  grey  as  the 
metal  cooled;  snipping  oflF  the  excess  wire  from 
a  new  component;  blowing  the  old  solder  off 
an  **old  faithful"  that  had  been  used  again 
and  again;  drilling  a  jillion  little  holes  in  a 
circle  or  square  because  we  didn*t  have  a  socket 
punch;  or  flipping  the  switch  when  it  was 
finally  finished,  keeping  one  eye  on  the  fila- 
ments and  the  other  on  the  rectifier  plates 
(hoping  that  the  former  would  glow  cherry 
red  and  that  the  latter  would  not). 

On  the  other  hand,  there  is  the  promise  of 
that  first  hissing  rush  of  electrons  when  the 
receiver  is  turned  on;  the  cacophony  of  little 
sounds  as  the  rig  warms  up;  the  beam,  sweep- 
ing the  horizon  like  a  great  electronic  spyglass; 
the  thrill  of  a  new  contact  in  another  state  or 
country;  the  warm  voice  of  an  old  friend,  per- 
haps never  seen  but  as  real  and  close  as  a 
brother;  the  walls  and  ceiling  a  patchwork 
quilt  of  8  X  5"ineh  memories;  and  the  pile  of 
old  logs  stained  with  sweat  and  other  liquids, 
and  growing  dumpy  with  age. 

Yes,  the  choice  is  hard.  But  it  must  be  re- 
membered that  the  choice  is  ours  to  make,  and 
we  make  it  only  because  we  must,  not  because 
we  want  to!  ...  K^OFB/a 


ELIMINATE  HETERODYNES 

and  other   Unwanted  Signals  with 

WATERS 

9-MULTIPLlER/NOTCH  FILTER 


The  WATERS  Q-MULTIPLIER/NOTCH  FILTER 
will  permit  you  to  tune  out  annoying  hetero- 
dynes. It  gives  d  null  of  at  least  40  db  tunable 
across  the  entire  If  passband* 

The  WATERS  p-MULTIPtlER/NOTCH  FILTER 
combines  an  isolating  amplifier  and  a  tunable 
LC  Brrdged-T  network  with  a  Q  Multiplier. 

Designed  specifically  to  fit  the  Collins  75S-I  or 
Collins  KWM-2.  the  unit  comes  assembled  ready 
for  installation.  Escutcheon  plates  and  knobs  are 
matched  to  equipment  so  there  is  no  discern- 
able     change     fn     appearance     of     equipment- 


Response  of  IF  Passbanil 

far    Various    Positions   of 
QrMult:pte  /  Nolch    Filter 


%  Models  Available: 

337^51  for  Collins  75S-1 ^ —  $33.95 

337-M2  for  Collins  KWM-2   ___* , —  S33J5 

340  PT  for  Collins  KWM-2  with  external  VFO_-  $44.95 

OTHER  WATERS   PRODUCTS: 

Universaf  Hybrid  Coupler 

(See  Sept,  '62  Adv.  in  73)  _.— ^-.. $49.50 

Coaxial  Transfer  Switch 

(See  AuD.  *62  Adv,  in  73) $11.45 

CoaJfiat  Selector  Switch 

(See  Aug,    62  Adv.  in  73) ^-^ —  $12.95 

Antenna  System   Transfer  Switch 

(See  Aug*  '62  Ad¥,  in  73) __,,-..  $11,45 

Availabfe  at  leading  dlstribufors 
Some  territories  available  for  representation 

WATERS  MANUFACTURING.  INC. 
WAYLAND,  MASSACHUSETTS 
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'^HAM  SHACK"  OR 
"ON  THE  AIR''  SIGNS 

Controtlablep  illuminated, 
"ON  THE  AIR"  sign  shows 
that  you  are  XMTG.  Can 
hook  right  into  coil  of 
antenna  change-over  relay. 
Matching  "HAM  STATION" 
sign  dresses  up  your  shack. 
3^"  high,  3"  deep;  opera les 

sign.  $6.95  ea. 


Heavy  gauge  steel.   lOW  long, 
on  110  VAC,  Specify  choice  of 


CLEGG  99'er  6  METER  TRANSCEIVER 

A  true  ham  sta- 
tion, ideal  for 
both  fixed  sta- 
tion and  mobi!e 
operation,  Dou- 
ble conversion 
superhet  gives 
you  extreme  se- 
lectivity  and  free- 
dom from  images 
and  cross  modu- 
lation. Transmitter  section  has  an  ultra  stable 
crystal  oscillator  which  also  may  be  controlled  by 
external  VfO.  Efficient,  fully  modulated  8  watt  final 
works  into  flexible  Pi  network  tank  circuit.  Large 
S  meter  serves  for  transmitter  tune-up  procedure. 

Amateur  net  price  $159.35. 


SUPEREX  HAM  HEADPHONES 

Full  comfort  even  after  many  en- 
joyable hours  of  continuous  use. 
Superb  comfort  even  for  eyeglass 
wearers.  Crisp,  distortionless  recro^ 
duction  and  high  sensitivity  allows 
you  to  singte  out  that  weak  signal 
and  hard  to  reach  station.  600 
ohms  impedance,  completely  adjust- 
able  head  harness.    $24.95 


ZEUS  and  INTERCEPTOR  also  in  stock, 

SWAN   MOBILi  SSB  TRANSCEIVER 

3  tunable   mod* 

els    available: 

SW175    (3,8    to 

4.0  mc);  SW140 

172  to  7.3  mc); 

and  SW120  tl4,2 

to     14.35    mc). 

See    QST    Aug 

'62.    pp,    52-54 

for    details    on 

unit,     180     W. 

PEP,  crystal  lat-  .    „     ^  *      , 

tice  filter   3kc  bw  on  Transmit/Receive,  exceptional 

mechanical,  electrical  and  thermal  stability.  Receiver 

sensitivity   less   than    1    microvolt.   Tuning   controls 

are  common  to  Transmit /Receive.  Transcuiver   with 

mounting    bracket.     Specify    Plftdel,  |275.00 
SW12A  -   12  VDC   mobU«  power  supply.    $99.50 


Shown  approK. 
actual  size. 


PRECISION  PLANETARY-VERNIER 
for  exceptionally  fine  tuning 

Superb  craftsmanship  by  Jackson  Bros,  of  England. 
Ball  bearing  drive,  W  dia.  Shaft  IW  long,  6^1  ratio, 
Vy  FB  for  fine  tuning.  Easily  adaptable  to  any  shaft. 

Comnarabie  value  $5.95.  Amateur  net  $1.50  ea* 
10  for  $13.50 


^  Ikmi  9 

^     ES3ZV     L    . 


V  -r 


fof  hams 


SEND  FOR 
FREE  CATALOG 


Trade-ins 

welcomed. 


PRECISION  BALL  DRIVE  DIAL 

Another  superb  product  of 
Jackson  Bros*  of  England.  4" 
dia.  dial  with  6;1  ball  drive 
ratio.  Fits  standard  W  shaft. 
For  that  velvet  touch ... 

Amateur  net  $3,95 


VERSATILE  MINIATURE  TRANSFORMER 

Same  as  used  in  W2EWL  SSB  Rig- March,  1956 
QST.  Three  sets  of  CT  windings  for  a  com* 
binatton  of  impedances^  600  ohms, 
5200  ohms,  22000  ohms.  (By  using 
center-taps  the  impedances  are  quar* 
tered)-  The  ideal  transformer  for  a 
SSB  transmitter.  Other  uses:  inter* 
stage,   transistor,   high   imped- 
ance choke,   line  to  grid  or 
plate,  etc.  Size  only  T  h.  x 
?4"  w.  X  W  d.  New  and 
fully  shielded. 

Amateur  net  $1,39. 
3  for  $3,49. 
10for$10J5 


MAIL  ORDERS 
PROMPTLY  PROCESSED. 

SAME-DAY 
SHIPMENT  FROM  STOCK. 


TO  SAVE  C.O.D,  CHARGES,  PLEASE  INCLUDI 

SUFFICIENT  P0STA6E  WITH  YOUR  CaCiK. 

ANY  EXTftA  "^JN^^  WILL  BE  RETURNED. 


^snni 


ELECTRONICS,  IHC 


ALL  9?:.Zl%  f.0.8.  N.y.c. 

Arrow's  Export  Dept.  Ships'To  Al!  'arts  Of  The  World! 

Prices  Subi'-et  To  Cti-^age  Without  Notice. 


65  Cortlandt  St.,  K.Y.  7, 

212 -DIgby  9-4730 


N.Y.  •  525  Jericho  Tpke.,  Mineola.  N.Y. 

516  —  Pioneer  5-8586 


225  Main  St.,  Norwalk,  Conn. 

203  —  victor  7-5889 


HEATHKIT  HX-30  SIX  METER  SSB  TRANSMfTTER 


I 


1 


A  NEW  EXCITER  &  AMPLIFIER  FOR  125  WATTS  PEP  ON  SIX 


HEATHKIT  HA-20  SIX  METER  LINEAR  AMPLIFIER 
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HCATHKIT   HX>30 

SIX    METER  SSB   TRANSMITTER 

1.  Anil'bEickldsh  helical  gear  for  smooih  VFO  lunirig» 
Z*  A(j\it&t&b\e  Hnfil  amp.  coupling  luiqI  iDadiEiQ.  3»  Meter 
control  wilh  push-butlon  over-ride  to  check  carrier  nijil. 
4,  6360  !ina(  amptlfier  for  20  watt  PEP  RF  Input.  5,  Reg- 
ulatficJ  power  supply.  6.  Five  tc^sl-poini  jaehfi  lor  easy 
aHgnmenit  using  panel  meter.  7*  Low  trequency  hetero- 
dyne VFO  eteclronics  on  circuit  boafd,  6.  VFO  trequenc/ 
delerminino  components  mounted  on  "heat-smk"  plate 
\n  0t\c\OBiit6r  9.  Accessory  socket  for  controt  functions. 
ltt»  BuiINn  VOX  <L  anti-trip  circuitry.  11.  Three  aiidio 
Stages  wUh  spe^ecN  fitter.  12^  Phasing  tvt>e SSB  genefator 
heterodyned  to  outpul  freauency.  13.  Meter  indicates 
relative  power  output.  14.  Lighted  slide-rule  dial  with  9" 
par  megacircle  of  bandspread-  15.  Two  crystal  sockets 
for  net  or  MARS  Operation  ^provides  trcquency  cover- 
age down  to  49.6  mcK 


T^p*  M  Til  n 


TAKES  LESS  THAN  30  HOURS  TO  ASSEMBLE: 

3  extra-strength  circuit  boards  and  3  precut,  cabled 
wrrmg  harnesses  simplify  assembly  and  insure  correct 
parts  placement.  Compartmentalized  construction  and 
thorough  shielding  assure  stable,  reliable  performance. 
Advanced  design  features  provide  50  to  54  mc  coverage 
in  four  1  mc  segments  (crystal  for  50  to  51  mc  supplied) ; 
USB.  LS8.  CW,  AM  operation;  SO  db  carrier  suppres- 
sion; 40  db  unwanted  sideband  suppressions; grid  block 
keying  vyith  filter;  50-75  ohm  coax  output  and  many  more. 
Overall  dimensions  only  16%*'  W  x  tOX"  H  x  10"  D, 

Kit  HX*30,  50  lbs,,  no  money  down, 
$t8  mo ., 


SIX  PACK 

as  low  as 
$27  per  mo. 


Attention  all  six-meter  fans!  Here's  another  Heathkit  first?  A  brand  new  SSB  exciter  and 
linear  for  six  meter  operation  at  sensational  savings!  Only  $289.90  for  the  pair . .  *  less  than 
the  cost  of  most  transverters.  Together  they  form  a  complete,  high  performance  6-meter 
SSB  station  designed  for  maximum  efficiency  and  operating  convenience.  Check  the 
many  features  of  these  two  units  ,  .  .  you'll  find  them  the  perfect  patr  for  your  station  . .  . 
enter  your  order  today  and  go  SSB  on  Six! 


MEATHKIT  HA-20 

AIX   METER    LINEAR   AMPLIFIER 

1*  fan  (arce4-air  cooling  of  final  amplifier,  2.  Only  2.5 
to  10  watts  PEP  driving  power  fpqtiired.  3.  tSS  watts 
P£P  input.  4.  Completely  shielded  RF  circuitry.  5,  Reg- 
ulated screen  voUage.  6-  So  fid- state  reel  I  tiers  tor  cool, 
eHicient  operation.  7^  Meiered  grid  curtent,  plate  cur- 
renl «  pfale  voltage  &  relative  power  output.  t»  Lrnk  coupled 
IIF  output,  SD-75  ohm  coaxiaL  §*  &0  ohm  tuned  grid  in- 
put to  accommodate  various  levels  ot  driving  power. 
lU,  NeulratJzed  push-pull  6146  iinal  ampLilieri. 


% 


-TOT   *■*-»•'>*  U     t 


EASY  ASSEIVTBLY:  Clean,  open  circuit  layout  permUs 

conventional  wiring  with  less  than  10  hours  actual  con- 
struction time*  As  in  the  HX-30,  a  heavy  steel  copper- 
clad  cabinet  provides  strength,  beauty  and  superior 
shielding,  measures  just  16%"  W  x  10%^  H  x  10''  D, 
Frequency  coverage  is  49.8  to  54  megacycles.  All  power 
supplies  are  built  in,  A  tremendous  value  at  this  low 
HeathKit  price! 

Kit  HA-20,  43  lbs.,  no  money  down, 
$10  mo* . , 


:  1963 
HEATHKIT 
CATALOG 

New  edition  — 
more  than  100 
new  kits  since 
last  issue^ — 
over  250  kits  in 
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Of  RTTY 


Flit 


ers 


Frank  VanBrunt  W3TUZ 


Teleprmter  operation  by  amateurs  usually 
consists  of  the  transmission  of  two  frequencies, 
one  separated  from  the  other  by  850  cycles. 
One  frequency  represents  the  mark  signal  and 
the  other  the  space  signal  With  frequency  shift 
keying  (FSK)  normal  practice  is  to  have  the 
lower  of  the  two  frequencies  as  the  space  signal 
and  the  higher  frequency  the  mark  signaL  The 
problem  iu  reception  is,  briefly  stated,  to  use 
specialized  receiving  equipment  which,  when 
the  frequency  representing  tlie  mark  signal  is 
received,  provides  current  to  the  selector  mag- 
net of  the  machine  and  when  the  space  signal 
is  received  cuts  off  the  flow  of  current  to  this 
magnet.  A  filter  (or  a  discriminator,  which  is 
basically  a  specialized  foiin  of  a  filter)  must  be 
used  for  separating  this  information.  Our  ob- 
jective here  will  be  to  give  some  indication  of 
the  considerations  that  go  into  the  choice  of 
filter,  and  some  help  in  getting  a  reasonably 
adequate  filter  operating. 

One  of  the  simplest  systems  to  get  operating 
is  a  system  which  uses  only  one  of  the  two 
signals.  Briefly,  if  you  have  an  FSK  signal  being 
received  by  a  receiver  with  either  a  500  cycle 
mechanical  filter  or  a  good  crystal  filter  you  can 
tune  the  receiver  so  as  to  pass  only  one  of  the 
two  signals*  If  you  then  rectify  and  filter  the 
audio  tone  coming  from  the  receiver  you  will 
have  a  dc  signal  that  switches  on  and  off  de- 
pending on  whether  a  mark  or  a  space  is  being 
transmitted.  This  can  then  be  amplified  (by 
relays,  tubes,  transistors,  or  magamps)  and 
used  to  control  the  printer.  It  has  the  virtue  of 
simplicity,  but  unfortunately  it  also  has  the 
accompanjdng  defects.  It  is  quite  sensitive  to 
noise  and  to  interference.  It  also  discards  half 
of  the  information  being  transmitted,  a  luxury 
we  can  seldom  afford  with  the  present  level  of 
ham  band  occupancy.  Quite  obviously  the 
transmitting  station  could  save  power  by 
merely  transmitting  either  the  mark  or  space 
only— this  is  sometimes  done  and  is  known  as 


make  and  break  keying  (m.a.b,).  Some  coun- 
tries do  not  permit  amateur  FSK  operations  and 
the  hams  are  forced  to  this  less  effit  ipnt  system. 

Another  relatively  simple  type  of  filter  that  is 
sometimes  used  is  a  cycle  counter.  This  circuit, 
which  is  used  in  simple  frequency  meters,  gives 
a  dc  voltage  output  which  is  proportional  to  the 
frequnecy  of  the  input  signak  This  voltage  out- 
put is  fed  to  circuits  w^hieh  give  a  current  on 
condition  for  a  voltage  output  below  a  certain 
level  and  a  current  off  condition  for  a  voltage 
above  a  certain  level  This  level  is  adjustable 
and  is  normally  set  at  an  output  voltage  level 
conesponding  to  an  input  frequency  half  w ay 
between  the  mark  and  space  output  frequen- 
cies. The  circuitry  is  simple,  consisting  only  of 
resistors  J  capacitors,  and  tubes  or  transistors. 
No  complex  adjustment  procedures  are  in- 
volved and  it  is  quite  tolerant  of  varying  input 
frequencies  and  receiver  drift.  The  very  toler- 
ance and  simplicity  which  are  so  appealing 
are  also  the  qualities  which  make  it  less  than 
adequate.  It  is  very  sensitive  to  noise  and  in- 
terference, and  while  is  does  a  good  job  when 
conditions  are  good,  it  fails  dismally  w^hen  the 
going  gets  rough.  Somehow  it  seems  the  going 
always  gets  rough  for  mel 

By  far  the  most  widely  used  filter  systems 
are  those  which  employ  what  is  basically  a  dis- 
criminator. The  simplest  forms  are  Uiuse  oper^ 
ating  at  the  intermediate  frequency  of  the  re- 
ceiver and  having  a  peak  to  peak  separation 
of  about  1000  cycles.  The  circuits  are  substan- 
tially the  same  as  conventional  FM  receivere 
and^  unlike  the  two  systems  previously  de- 
scribed, have  the  noise  cancellation  character- 
istics of  FM  discriminators.  They  can  also  toler- 
ate a  modest  amount  of  drift  and  will  work  for 
signals  ranging  from  relatively  short  shifts 
(short  shift  is  the  term  usually  applied  to  shifts 
of  less  than  the  usual  850  cycles)  up  to  those 
wirii  shifts  of  the  order  of  1000  cycles.  This  has 
considerable  merit  for  even  the  most  casual  of 
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checks  will  indicate  that  while  850  cycles  is 
generally  accepted  as  the  standard  by  the  ama- 
teur fjiiternity,  some  of  the  gang  only  have  a 
very   foggy    notion    of   what   constitutes    850 

cycles* 

Tveceiving  short  shifts  is  a  distinct  advantage 
—you  can  copy  some  of  the  commercial  stations 
using  423  cycle  shift,  and  you  can  experiment 
with  even  smaller  shifts.  However,  if  your  pri- 
mary concern  is  with  short  shift  signals,  it  would 
be  far  better  to  have  a  discriminator  with  a 
peak  to  peak  separation  of  only  10%  more  than 
the  desired  shift*  With  this  circuit  the  output 
voltage  is  proportional  to  the  frequency  shift 
from  the  center  frequency,  thus  with  a  1000 
cycle  discriminator  being  used  on  a  170  cycle 
shift  signal^  an  interfering  signal  of  equal 
strength  but  500  cycles  away  from  the  center 
frequency  \\  ill  give  far  greater  output  voltage 
than  the  desired  signaL 

This  technique  has  another  disadvantage 
however— it  won't  work  conveniently  on  an 
AFSK  signak  You  can,  by  careful  tuning  and 
continuous  watching  make  it  play,  but  in  the 
process  you  lose  the  freedom  from  drift  prob- 
em  that  make  AFSK  operation  on  VHF  such 
a  pleasant  change. 

The  most  widely  used  system  is  the  audio 
discriminator  t\npe  which  uses  one  resonant  cir- 
cuit for  the  mark  channel  and  another  resonant 
circuit  for  the  space  channel.  With  relatively 
low  Q  resonant  circuits  this  is  substantially  the 
same  as  the  af  discriminator  (See  Fig,  1).  How- 
ever, it  does  have  tlie  added  advantage  of  being 
equally  useful  for  botli  FSK  and  AFSK.  With 
higher  Q  inductors  you  sacrifice  the  ability  to 
operate  with  short  shifts  but  you  improve  the 
interference  rejection  capabilities  of  the  system, 
and  at  the  same  time  decrease  the  effective 
bandwidth  with  a  resulting  increase  in  the  sig- 
nal to  noise  ratio.  (See  Fig,  1),  Tlie  problem 
for  the  amatcLu*  RTTY  oj^erator  has  been  t\\  o- 
told,  first  obtaining  inductances  with  reasonably 
high  Q,  and  secondly,  actually  tuning  up  the 
unit  once  suitable  inductors  had  been  procured. 

As  for  inductors,  some  of  the  earliest  units 
which  were  describetl  used  conventional  chokes 
or  transformers  with  laminations  removed  or 
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Discriminafor  response   curves: 

a.  Simple  if  type  discriminator 

b.  Single  'foroid  in  each  section 

c.  Double  torold  in  each  section 


GOOD  MOBILES  GO 


MOB  ILE 
10-15-20- 


ANTENNA 

>-75-  METERS 


MO  2    MAST 


1 


MQ  1    MAST 


RM  40 


RM-20 


RM'15 


RM  10 


Buy  only  the  mast  and 
resonators  for  the  bands 
vou  operate.  NO  NEED 
FOR  MATCHING  DE- 
VICES, NO  FEED  LINE 
LENGTH  PROBLEMS. 
Use  any  length  of  52  ohm 
cable,  New,  efficient  con- 
cept of  center  loading. 
Each  resonator  has  a  coil 
specially  designed  for 
maximum  radiation  for  a 
particular  band.  Center 
frequency  tuning  is  by  an 
adjustable  stainless  rod  in 
the  resonator.  The  fold- 
over  aluminum  mast  per- 
mits instant  interchange 
of  resonators.  Mast  folds 
over  for  garage  storage. 
Mast  has  3/8-24  base  stud 
to  fit  standard  mobile 
mounts,  but  will  perform 
better  with  New  -  Tronic 
mounts.  Power  rating  is  75 
watts  do  input  A*M,  -  250 
watts  PEP  input  for  SSB. 


in  molilling  position 


»tor 


foliJ«d  over 


RESONATOR  WILL   WORK   PROPERLY   ONLY    IF    USED 

WiTH    MO  1    OR    MO-2    MASTS.    ANTENNA    ASSEMBLY 

CONSISTS   OF    1    MAST   and    1    RESONATOR. 


MODEL 

DESCRIPTION 

TOT.  HGT.  of  ASSY. 

NET 

MO-   1 

54"  masi  folds  at 

15"  fr  base 

Hear  deck  or  fender 

S  7.95 

MO^  2 

54"  mast  folds  at 

27"  fr.  base 

1   Bumper 

7.95 

RM-10 

10  meter  resoi^ator 

SO"  max.  -  75"  min. 

5,95 

RM-15 

15  meter  resonator 

81"  max.  '  76"  min. 

6.95 

RM'20 

20  meter  resonator 

83"  max.  -  78"  mfn. 

7.95 

RM  40 

40  meter  resonator 

92"  maK.  *  87"  mm,   , 

9.95 

RM-75 

75  meter  regonator 

;  97"  max.  ^  91"  mm. 

U.05 

ANY  MAST  OR  RESONATOR  MAT  BE  PURCHASED  SEPARATELY 

MODEL    BM-1       BUMPER   MOUNT 


Flat  alloy  steel  strap  fits  any 
shape  bumper,  large  or  small.  "J" 
bolts  require  only  Y^*'  clearance 
between  top  of  bumper  a^d  car 
body.  Heavilv  chrome  plated  IV?" 
die  cast  Zamak  ball  has  W-24 
thread.  Adjustable  for  true  ver* 
-tical  position.  Gray  Cycolac  basc!. 
Heavily  cadmium  plated.  .  S6-95 


Ask  yciur  distributor  to  show  you  these  and 
other  fine  NEW-TRONICS  products.  Write  for 
literature  on  the  complete  NEW-TRONKS  line, 

NiW'TRONICS     CORP. 

3455  Vega  Avenue  CFeveland  13,  Ohio 
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othenvise  modified.  These  were  very  low  Q 
units  and  while  some  of  them  used  multiple 
resonant  circuits  to  improve  the  performance 
they  were  still  relatively  poor  filters,  A  number 
of  subsequent  units  used  slug  tuned  inductors 
which  were  designed  for  television  sets.  While 
the  Q  of  these  inductances  was  reasonably  good 
at  higher  frequencies,  tlieir  Q  and  thus  their 
resulting  performance  at  2125  and  2975  cycles 
was  poor,  The  best  Q  and  the  best  performance 
are  to  be  had  from  molv'bdenum  peiinalloy 
toroids.  There  are  a  number  of  possible  sources 
for  these  toroids.  If  you  are  more  affluent  than 
the  average  ham  you  can  go  out  and  buy  them 
with  precisely  the  inductance  you  desire  for  a 
price  between  $5  and  $10  each,  A  second  alter- 
native is  to  buy  the  cores  for  about  $1  each  and 
wind  them  yourself-  It  is  not  particularly  diffi- 
cult and  you  can  get  precisely  the  values  you 
want*  A  third  alternative  is  to  find  some  surplus 
filters  which  have  usable  toroids  in  them  and 
disassemble  the  filters.  This  technique  provided 
about  300  excellent  toroids  for  the  local  gang  at 
a  cost  of  less  than  25^  a  doughnut.  This  I  might 
add  was  the  result  of  a  trip  down  radio  row 
buj'ing  a  sample  of  e\  ery  likely  looking  filter, 
then  taking  diem  home  and  unpotting  them  to 
find  what  was  inside.  The  last  and  most  com- 
mon source  of  these  toroids  is  the  88  mhy  load- 
ing coils  that  are  used  by  telephone  companies 
in  large  quantities.  These  are  widely  advertised 
and  in  small  quantities  cost  on  the  order  of  $1 
each.  If  you  are  alert  and  find  a  junkyard  with 
large  sealed  cans  of  these  the  costs  can  be  cut 
significantly— you  will  end  up  doing  a  con- 
siderable amount  of  labor  and  have  an  awful 
lot  of  toroids  on  hand* 

So  much  for  supply  problems,  back  to  per- 
formance. The  88  mhy  units  used  in  a  single 
resonant  circuit  for  each  of  the  two  frequen- 
cies have  a  number  of  drawbacks.  The  response 
is  more  sharply  peaked  than  is  desirable  for 
general  use*  Ideally  this  could  be  improved  by 
using  larger  inductances  which  would  result  in 
a  higher  L/C  ratio— inductances  of  500  mhy 
or  so  are  better  in  single  tuned  circuits.  Another 
drawback  is  the  fact  that  using  the  same  value 
of  inductance  in  each  resonant  circuit  results 
in  a  L/C  that  is  significantly  different  in  the 
two  circuits  (by  a  factor  of  about  2/1).  An 
added  source  of  variation  is  the  change  in  Q 
of  I  he  inductors  as  a  function  of  frequency. 

Ideally  one  not  only  wants  the  peak  output 
of  each  of  the  two  response  curves  to  be  equal 
in  value  (and  this  condition  is  readily  achieved 
by  adjusting  the  inputs  of  the  two  circuits), 
but  you  also  want  tlie  area  undci*  the  t%vo  curves 
in  he  equal.  The  latter  requircnient  will  result 
in  optimum  noise  cancellation  in  the  output  of 
the  discriminator.  This  assumes,  of  course,  that 


by  noise  you  are  referring  to  an  input  which  is 
stochastically  distributed  within  the  relevant 
frequency  limits. 

The  next  step  toward  this  ideal  and  toward 
improved  performance  is  to  use  a  more  complex 
filter.  The  most  common  is  a  simple  filter  using 
two  toroids  in  each  channel  with  capacitive 
coupling  between  the  two  resonant  circuits. 
This  is  just  two  resonant  circuits  in  which  the 
over  coupling  is  adjusted  to  broaden  the  re- 
sponse curves  so  that  the  bandpass  in  both  the 
mark  and  space  channels  are  the  same.  This 
type  of  filter  has  been  widely  used  and  was 
discussed  in  detail  some  vears  back  bv  Bob 
Breitbach  (W0NRM)  in  an  article  in  RTTY 
News.  The  basic  filter  with  the  appropriate 
values  is  shown  in  Fig.  2.  The  values  given  are 
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for  a  bandwidth  of  200  cycles.  This  bandwidtli 
is  recommended  for  general  operation,  and 
represents  a  compromise  between  a  desire  for 
a  better  signal  to  noise  ratio  and  better  rejection 
of  interfering  signals  that  results  from  a  nar- 
rower bandwidth'-and  the  ease  of  tuning,  toler- 
ance of  moderate  drift,  and  ability  to  accept 
inaccurate  shifts  that  result  from  wider  band- 
widths.  If  you  have  a  good  stable  receiver  and 
don't  mind  retuning  now  and  then  you  can  use 
a  narrower  bandpass. 

The  question  often  arises  as  to  how  narrow 
a  bandpass  can  be  used,  and  considerable  con- 
troversy, information,  and  misinformation  have 
been  published  on  the  subject  This  will  in  fact 
depend  on  the  signal  to  noise  ratio,  the  printer 
speed  (baud  rate),  the  characteristics  of  the 
filter  you  use,  the  number  of  errors  you  are 
willing  to  tolerate,  and  the  signal  processing 
after  the  filter.  For  the  average  ham  the  only 
two  factors  he  can  control  in  his  terminal  unit 
aie  tlie  filter  characteristics  and  the  signal 
processing  after  the  filter.  There  are  commer- 
cial equipments  on  the  market  which  transmit 
infonnation  at  baud  rates  whicli  are  greater 
than  the  bandwidth  (in  cycles)  of  the  circuit, 
and  there  are  many  equipments  where  tliis 
ratio  is  almost  1:1.  Thus  it  should  be  feasible 
(since  amateur  operation  is  at  60  wpm  or  about 
45  bauds)  to  use  filters  which  are  considerably 
sharper  than  die  200  cycle  figure  suggested  for 
general  use.  The  error  rate  a  ham  can  tolerate 
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(or  for  that  matter  be  quite  pleased  with),  is 
far  higher  than  would  be  considered  acceptable 
in  normal  commercial  practice.  Luckily  lan- 
guages have  a  relatively  large  order  of  redund- 
ancv  and  an  error  in  one  letter  of  a  word  now 

it 

and  then  does  not  normally  destroy  the  mean- 
ing of  a  sentence. 

When  one  starts  considering  sharp  filters 
another  factor  becomes  important:  these  filters 
do  not  merely  have  to  discriminate  between 
two  frequencies,  they  must  respond  (and  the 
faster  the  better)  ^  to  pulses  of  the  given  fre- 
quencies which  at  the  fastest  reversal  rate  are 


Filter    response    curves: 

a.  Maximally   linear    phase    cfestgn 

b.  Butterworth    (maximally    flat    amplitude) 
Ci   Chebyshev 


22  inillisecouds  in  length.  If  the  risetime  of  the 
filter  is  too  long  relative  to  the  pulse  length, 
you  will  have  poor  performance  regardless  of 
the  fine  shape  of  the  steady  state  frequency 
response  curve.  You  can  design  three  basic 
types  of  filters,  the  most  common  being  the 
Butterworth  or  ma?cimall\^  flat  amplitude  re- 
sponse type.  These  have  a  Hat  response  across 
the  top  and  relatively  steep  skirts.  A  second 
t>pe  is  the  Chebyshev*,  which  is  becoming  in- 
creasingly popular.  Briefly  put,  if  you  are  will- 
ing to  tolerate  some  ripple  across  the  pass  band 
of  the  filter,  you  can  achieve  better  skirt  selec- 
tivit\'  characteristics;  and  the  more  ripple  you 
can  tolerate  the  steeper  you  can  make  the 
skirts.  The  third  class  of  filters  are  those  de- 
signed for  maximally  hnear  phase  variation 
across  the  passband  of  the  filter.  This  type  does 
not  have  as  steep  skirts  as  either  of  the  other 
types,  and  it  does  not  have  a  flat  amphtude 
response  across  the  passband— it  is  in  fact 
peaked  in  tlie  center  of  the  passband  and  falls 
off  gradually  toward  the  edges  of  the  passband. 
It  does  have  a  significant  advantage,  it  has  a 
faster  risetime  than  the  other  t>'pes  of  filters 
and  hence  is  more  appropriate  for  use  with 
pulse  inputs.  It  is  also  less  subject  to  ringing 


*The   spelling    vjiries    considerublyp    dependinjff    on    how 
you  transliterate  the   Russian, 
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which  often  becomes  a  significant  problem 
with  sharp  J  steep  sided  filters.  If  you  want  to 
try  better  filters  than  the  simple  two  section 
variety  described  earlier,  by  all  means  use 
the  maximally  linear  phase  characteristic-  De- 
tailed design  procedures  would  be  much  too 
lengthy  to  go  into  at  this  time  but  an  excellent 
soininary  and  the  necessary  tables  can  be  found 
in  "Reference  Data  for  Radio  Engineers" 
Fourth  Edition,  published  by  LT-&T,  The  in- 
formation is  no*  in  the  third  edition. 

A  number  of  articles  on  filters  have  asserted 
that,  since  the  objective  was  to  recover  from 
the  two  tones  inform Eition  in  the  form  of  22 
millisecond  pulses,  and  since  in  the  fastest 
possible  case— successive  mark  space  signals 
(reversals)  this  was  in  fact  a  square  wave  of 
about  23  cps<— and  that  >'ou  had  to  recover  the 
third  order  products  in  order  to  reasonably  re- 
constitute this  square  wave  which  was  being 
transmitted.  The  argument  then  continued  that 
since  this  involved  both  sidebands  on  each  side 
of  the  center  tone  frequency,  that  the  band- 
width of  the  filter  had  to  be  at  least  twice  the 
third  harmonic  of  23  cps  and  that  therefore  the 
minimum  bandwidth  that  could  be  used  was 
of  the  order  of  135  or  140  cycles.  This  argument 
is  only  \alid  if  you  have  no  provision  for  pulse 
reshaping   Following   the  discriminator- 


Each  audio  tone  may  be  considered  as  con- 
sisting of  a  carrier  on  the  particular  center  fre- 
quency (2125  or  2975)  which  is  modulated  by 
a  squiue  wave.  At  the  fastest  reversal  rate  you 
have  22  millisecond  pulses  or  a  square  wave 
of  approximatelj^  23  cycles,  this  is  approxi- 
matelv  what  von  have  when  RYRYRY  -  •  ,  is 
being  transmitted-  The  average  modulation  rate 
is  lower  than  this,  but  this  represents  the  maxi* 
mum  lequirement  of  the  system.  This  square 
wave  produces  the  usual  Fburrier  series  of  side- 
bands, thus  you  have  the  2125  cycle  carrier, 
the  first  order  sidebands  at  2125±23  cycles, 
the  third  order  sidebands  at  2125±3x23  cycles, 
and  all  the  rest  of  the  odd  order  sidebands, 
The  inajf)r  portion  of  the  energy  is  in  the  cai'- 
rier  and  the  first  order  sidebands,  with  de- 
creasing amounts  of  energy  in  the  higher  order 

sidebands- 

W^'e  can  separate  the  input  to  the  filler  into 
three  basic  components:  the  tone  carrier,  noise 
(by  which  we  mean  stochastically  distributed 
inputs),  and  interference  (by  which  we  mean 
signals  with  a  coherent  frequency  distribution 
which  may  appear  within  the  passband  of  the 
filter).  When  we  narrow  the  bandpass  of  the 
filter  we  are  affecting  all  three  inputs:  1.  We 
are  discarding  higher  order  sidebands  of  the 
desired  signal;  2*  \\'r  are  decreasing  the  noise. 
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and  3,  We  are  decreasing  the  probability  of 
receiving  an  interfering  signal.  The  first  men- 
tioned effect  is  the  price  we  pay  for  the  advan- 
tages of  the  last  two.  Wlien  we  go  from  a  Eker 
that  passes  the  fifth  order  sidebands  to  one  tliat 
passes  only  the  tiiird  order  sidebands  we  find 
we  have  decreased  the  noise  to  60%  of  the 
former  value  and  the  probability  of  interference 
by  the  same  ainrvunt,  and  since  the  loss  in  in- 
formation I! I  the  fifth  order  sidebands  is  not 
I  Ills  large  we  increase  the  signal  to  noise  ratio 
and  the  efficiency  of  the  system.  Now  if  we 
decrease  the  filter  from  a  bandwidth  tliat  passes 
the  tliird  order  sidebands  to  that  w^hieh  passes 
only  the  first  order  sidebands  we  have  de- 
creased the  noise  b\'  a  factor  of  tliree.  the 
l>robability  of  interference  by  the  same  amount, 
and  the  information  we  have  lost  is  substan- 
tially less  than  this  amount.  Don't  try  to  take 
it  any  further  or  you  start  losing  ground.  Note 
lliat  the  modulation  rate  is  not  normally  the  23 
cycle  square  wave,  it  actually  varies  from  near- 
ly zero  to  this  figure,  and  witli  quite  a  numl>er 
of  ifs  thrown  in  this  represents  the  limit  of  a 
function*  This  is  not  to  imply  that  you  can't  go 
further— there  is  a  theorem  in  information 
theory  that  says  you  can  transmit  an  infinite 
amount  of  information  in  an  infinitely  small 
l)andw  idth  if  you  have  an  infinitely  high  signal 
to  noise  ratio.  The  last  is  what  you  don't  have. 
Even  to  go  to  the  limit  indicated  of  a  46  cps 
bandpass  which  recovers  only  the  first  order 
sidebands  would  require  perfect  stability,  ex- 
cellent filters,  and  the  best  in  signal  reprocess- 
ing  techniques. 

Any  temitnul  unit  of  reasonable  design  will. 
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in  fact,  incorporate  some  facility  for  pulse  re- 
shaping-perhaps  the  most  common  and  ele- 
mentary^ device  is  a  relay-  With  inputs  above  a 
certain  level  this  will  be  on  and  at  inputs 
below  a  certain  level  it  wdll  be  off,  and  if  you 
feed  low  frequency  sine  wave  input  to  it  you 
will  get  a  square  wave  out  of  it.  There  is  in 
fact  no  requirement  for  a  reasonably  square 
wave  input  It  has  the  obvious  disadvantage 
that  the  hysterisis  or  difference  between  pull 
in  and  drop  out  levels  is  too  great  and  that  the 
adjustments  of  the  characteristics  are  usually 
mechanical  and  extremely  difficult  Because  it 
is  a  mechanical  conversion  device  the  speed  at 
which  it  r^cts  is  limited.  Further  it  tends  to 
stray  from  optimum  adjustment  over  time  and 
has  contacts  which  generate  a  species  of  noise 
\\  hich  is  very  difficult  to  eliminate. 

The  same  object  can  be  accomplished  elec- 
tronically, and  it  can  be  done  in  a  fashion  st) 
that  the  action  can  be  readily  adjusted  and  the 
noise  of  mechanical  contacts  efiminatcd.  Prob- 
ably the  simplest  electronic  means  of  recon- 
stituting a  square  wave  is  to  overdrive  an  am- 
plifier that  is  fed  by  the  degraded  waveform. 
This  technique  has  been  widely  used  and  while 
it  gives  relatively  good  square  wave  output  it 
lacks  flexibility,  and  it  is  possible  with  certain 
settings  to  get  intermediate  outputs  which  are 
neither  on  nor  off.  A  better  technique— which 
can  be  easily  adjusted  over  a  wide  range  and 
gives  only  on  and  off  outputs— is  the  Schmitt 
trigger.  These  can  be  readily  built  with  either 
tubes  or  transistors  (although  with  this  circuit 
the  transistor  version  is  simpler  and  easier  to 
work  with). 

Fig.  3  gives  an  excellent  illustration  of  the 
action  of  a  Schmitt  trigger  when  the  trigger 
level  is  varied  over  the  operating  range.  Here 
the  positive  direction  corresponds  to  a  mark 
signal  and  the  negative  direction  to  a  space. 
Levels  A,  B,  and  D  give  misprintSj  while  setting 
C  gives  a  practically  perfect  letter  F*  I  confess 
that  when  one  diaws  illustrations  one  tends  to 
stack  the  cards— but  its  function  in  actual  prac- 
tice is  equally  impressive.  Note  here  that  re- 
gardless of  the  input  voltage  wave  shape  that 
the  output  from  the  trigger  is  a  perfect  square 
w^ave.  The  filters  do  not  have  to  deliver  a  rea- 
sonably square  output— tliey  merely  have  to 
separate  the  input  signal  into  two  ehamiels  and 
dehver  the  resulting  outputs  to  the  discrimina- 
tor. The  Schmitt  trigger  then  electronically 
makes  the  decision  as  to  whether  a  mark  or  a 
space  is  being  transmitted  This  decision  is 
based  on  the  relative  amplitudes  of  the  outputs 
of  the  two  cliannels.  The  bias  level  setting 
compensates  for  continuous  unwanted  signals 
in  either  ehaimel,  or  in  the  case  of  AFSK  for 
variations  in  the  levels  of  mark  and  space  tones 
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being  transmitted,  (This  varies  more  widely 
than  you  would  suspect,  having  the^e  within 
25%  is  better  than  par  for  the  course.) 

Fig.  4  gives  the  circuit  of  a  t>pical  transistor 
Schmilt  trigger.  The  tiigger  level  without  the 
bias  potentiometer  is  about  — ,8  volts,  but  with 
the  variable  bias  this  point  may  be  varied  over 
a  ±10  volt  range.  Provision  should  be  made  in 
the  terminal  unit  to  insure  that  the  discrimina- 
tor output  \  oltage  range  does  not  exceed  this 
20  volt  peak  to  peak  range*  In  actual  practice 
there  is  a  small  ajoount  of  hysterisis  in  the  cir- 
cuit, the  output  flips  to  the  on  condition  when 
tlie  iiiput  exceeds  —,83  volts  and  turns  off  when 
the  input  falls  below  —.80  volts.  This  differ- 
ence of  .03  volts  is  of  no  import  when  compared 
witli  the  20  volt  range  of  tiie  input  from  the 
discriminator.  Compare  this  v^th  the  typical 
relay  whicli  has  a  2:1  range  between  pull  in 
and  fall  out. 

It  should  be  noted  that  even  if  no  explicit 
restoration  techniqin^  is  used  in  the  terminal 
unit,  you  will  get  it  in  the  piinter  as  a  result 
of  the  action  of  the  armature  of  tlie  selector 
magnet  of  die  machine.  This  is  the  poorest  of 
all  techniques,  adjustment  will  be  critical,  and 
the  range  of  the  machine  will  be  very  narrow. 
This  function  should  be  provided  in  the  ter- 
minal unit,  should  have  minimum  hysterisis, 
and  should  have  as  wide  a  range  of  adjustment 
as  possible* 

The  next  step,  once  you  decide  on  the  filter 
you  want,  would  logic  ally  be  to  tune  up  the 
filter.  But  for  those  of  you  who  don't  have 
counters  a\  ailable  it  might  be  best  to  tmn  your 
attention  to  some  sort  of  frequency  standard. 
If  tuning  up  the  filter  is  going  to  be  a  one  shot 
aflfair  the  most  reasonable  proceduie  is  to  rise 
the  standard  audio  tones  broadcast  by  WWV  or 
one  of  the  other  standard  frequency  stations, 
along  with  an  oscilloscope  to  give  >'ou  the 
appropriate  Lissajou  patterns  and  after  your 
audio  signal  generator  has  warmed  up  com- 
pletely calibrate  it  as  accurately  as  possible  in 
the  2000-2250  and  2850-3100  cycle  regions. 
For  those  who  desire  greater  precision  than 


this  or  plan  to  do  an  appreciable  amount  of 
work,  either  borrow  from  one  of  the  local  gang 
or  build  a  standard  for  the  common  RTTY 
frequencies.  There  are  two  types  of  standards 
in  use^  bodi  of  wliich  do  an  admirable  job. 
The  first  and  most  common— although  not  the 
easiest  to  build  is  the  tuning  fork  standard. 
This  uses  a  tuning  fork  as  a  resonant  element 
and  normally  operates  on  a  frequency  of  425 
cycles^  These  are  made  with  standard  435  cycle 
timing  forks  which  have  been  lowered  to  425 
cycles  eiUier  by  loading  the  ends  of  the  t>iies 
with  solder  or  by  filing  the  crotch  of  the  fork. 
There  have  been  a  number  of  articles  published 
on  l)nilding  these  and  they  serv^e  admirably  for 
tuning  up  filters  and  checking  RTTY  equip- 
ment. Witli  an  oscilloscope  diey  give  you  5:1 
and  7:1  Lissajou  patterns  with  the  standard 
2125  and  2975  frequencies.  They  are  also 
handy  for  setting  the  850  cycle  shift  in  FSK 
operation.  The  alternative  approach  is  to  build 
a  crystal  oscillator  for  446.25  kc  (there  are 
standard  surplus  FT-24i  crystal  units  that  are 
approxiamtely  this  frequency  and  they  may  be 
easily  brought  to  precise  frequency  by  edge 
grinding  the  ciystal).  The  oscillator  is  followed 
by  two  successive  multivibrator  dividers— the 
first  dividing  by  6  and  the  second  dividing  by 
5.  Tlie  end  result  is  a  standard  frequency  of 
li,875  cycles.  This,  too,  gives  die  5:1  and  7:1 
Lissajou  patterns  with  the  standard  frequen- 
cies.  If  you  intend  to  do  much  RTTY  work, 
they  are  handy  gadgets  to  have  about  the 
shack. 

The  next  requirement  is  a  voltage  indicator, 
if  you  are  using  a  counter  or  a  well  calibrated 
audio  signal  generator  a  good  ac  VTVM  is  all 
that  is  needed.  If  you  are  using  one  of  the 
frequency  standards  an  oscilloscope  is  highly 
desirable  since  you  can  check  amplitude  and 
frequency  at  the  same  time.  The  basic  set  up  is 
to  feed  the  output  of  the  audio  signal  generator 
through  an  isolating  resistor  to  the  circuit  under 
test,  and  in  turn,  through  another  isolating  re- 


Here  i$  a  pho+o  of  a  TV  using  two  toroids  in 
each   section. 
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sistor  feed  the  Y  axis  of  the  oscilloscope,  (See 
Fig,  5),  The  two  resistors  should  be  1  megohm 
or  higher.  Tlie  standard  signal  generator  should 
be  fed  to  the  X  axis  of  the  scope  to  permit  ob- 
servation of  the  Lissajou  patterns  for  caHbra- 
Hon  purposes.  With  this  set  up  you  tune  the 
circuit  for  resonance  (which  is  indicated  by 
maximum  amphtnde)  at  the  proper  frequency 
(which  is  indicated  by  die  Lissajour  patterns). 
Tuning  the  circuits  to  resonance  is  naturally 
the  basic  process  of  \  ar)  ing  L  or  C,  With  the 
usual  88  mhy  toroids  there  is  usually  not  much 
variation  from  one  unit  to  the  next— they  seem 
to  be  wound  to  relatively  tight  tolerances.  The 
easiest  method  b}'-  far  is  to  have  a  large  number 
of  capacitors  of  approximately  the  correct  value 
and  just  keep  trying  diflFerent  ones  until  you 
find  the  right  value.  The  typical  spread  on  ca- 
pacitors is  fairly  wide  and  tlie  selection  process 
is  fairly  simple.  A  similar  technique  which  re- 
quires fewer  capacitors  is  to  use  two  capacitors 
to  get  a  given  value— the  .06  mfd  that  is  needed 
to  tune  up  the  2125  cycle  unit  may  be  obtained 
from  an  ,01  and  an  .06  in  parallel^  and  reso- 
nance can  be  achieved  from  a  relatively  modest 
supply  of  each  by  successively  trying  various 
combinations  of  the  two.  Of  course,  if  a  given 
capacitor  falls  slightly  below  the  desired  ca- 
pacitance a  small  capacitor  can  be  added  for 
precise  resonance.  If  your  stock  of  capacitors 
is  small,  the  easiest  adjustment  is  in  the  niunber 
of  turns  on  the  toroid  It  is  easy  to  add  a  few 
turns  or  peel  off  a  few  to  tune  the  circuit  to 
resonance. 

A  simple  two  toroid  filter  and  approximate 
values  were  given  in  Fig;  2.  There  are  two 
basic  ways  to  attack  this  problem.  The  first, 
and  most  elegant^  is  to  tune  both  LiC^  and 
L2C2  to  a  frequency  of  100  cycles  (i.e.»  half 
the  desired  baiidw^idth  of  the  filter)  higher 
than  the  desired  center  frequency.  In  this  case 
the  frequencies  woidd  be  2223  cycles  for  the 
pair  intended  for  the  mark  filter  and  3075 
cycles  for  the  pair  intended  for  the  space  filter. 
If  you  have  a  425  fork  standard  you  will  find 
it  quite  convenient  to  use  a  21:4  Lissajou  pat- 
tern, which  gives  you  a  frequency  423/4  or 
106  cycles  liigh.  On  the  space  filter  use  a  29:4 
Lissajou.  Then  assemble  the  filter  and  try  suc- 
cessive values  of  coupling  capacitors— the  cor- 
rect value  will  extend  the  passband  of  the  filter 
to  the  desired  Limit  on  the  low  er  side  of  tlie  cen- 


ter frequency.  The  larger  the  value  of  coupling 
capacitor  the  wider  the  bandpass  of  the  filter. 
For  nanower  filters,  the  pairs  are  initially  tuned 
to  frequencies  closer  to  the  center  frequency 
and  the  coupling  capacitors  are  not  as  large. 
An  excellent  approximation  of  the  coupling  ca- 
pacitor  can  be  obtained  by  shunting  a  single 
LC  circuit  with  the  couphng  capacitor— the 
circuit  should  then  tune  to  tlie  center  frequency. 
The  other  method  is  to  select  the  value  of  the 
coupling  capacitor  (Ce  in  the  table)  and  tune 
each  pair  individually  to  the  center  frequency. 
Thus  you  will  first  resonate  Li(Ci  +  Ct,)  to 
2125  cycles,  then  remove  C^.  from  tliis  circuit 
and  resonate  L2(Ci  +  Ce)  to  2123  cycles,  and 
finally  assemble  the  filter  in  the  final  circuit 
configuration.  This  is  easier  than  the  first  meth- 
od and  only  requires  the  use  of  the  2123  cycle 
reference  frequency  rather  than  shuttling  back 
and  forth  between  the  two  sides  of  the  center 
frequency.  This  procedure  should  best  be  fol- 
low ed  with  the  filter  in  place  or  at  least  with 
the  operating  load  circuit  connected  since  when 
it  is  actually  installed  there  will  normally  be 
added  capacitance  across  at  least  the  last  of 
the  two  toroids.  Merely  shorting  out  the  toroid 
not  being  timed  wdll  place  the  coupling  capaci- 
tor across  the  appropriate  resonant  circuit. 
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You  will  quite  probably  find  when  you  have 
finished  the  tuning  that  the  pass  band  is  not 
flat— this  will  depend  on  the  loading  of  the 
filter.  The  response  can  be  smoothed  out  by 
adding  a  resistor  across  the  final  toroid.  Do  not 
do  this  until  it  is  installed  in  the  operating  cir- 
cuit, howev^er,  since  tliis  may  provide  sufficient 
loading.  If  you  still  hav^e  a  double  humped 
response  add  a  resistance  of  whatever  value  is 
required  to  smooth  out  the  response.  This  value 
of  resistance  w  iU  not  be  die  same  for  botli  the 
mark  and  the  space  filters,  since  the  loads  will 
be  approximately  the  same  for  the  two  while 
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tlieir  impedances  vary  by  a  factor  of  about  2:1. 

The  values  given  are  for  the  standard  88  nihy 
units  but  if  you  have  other  toroids  you  can 
merely  adjust  the  capacitance  values  by  the 
appropriate  ratios  and  use  the  same  tuning 
procedures.  If  you  have  diflFerent  inductance 
toroids  you  should  use  the  larger  inductances  in 
the  2125  cycle  filter  and  tlie  smaller  inductances 
in  the  2973  cycle  filter. 

The  input  to  tlie  filter  is  easily  accomplished 
by  winding  turns  on  the  toroids.  The  output 
section  preceding  tlie  filter  should  use  a  plate  to 
voice  coil  or  collector  to  voice  coil  transformer— 
the  voice  coil  winding  provides  matching  to  the 
links  wound  on  the  toroids.  The  number  of 
turns  on  the  links  are  adjusted  to  give  equal 
output  from  each  of  the  two  filters.  This  ad- 
justment, while  not  difficult,  is  important  since 
the  outputs  of  tlie  two  filters  are  so  arranged 
that  when  there  is  an  interfering  signal  or  noise 
with  equal  amplitude  in  both  channels  the  re- 
sultant outputs  cancel.  We  found  9  turns  on 
the  2125  filter  and  5  turns  on  the  2975  filter 
gave  these  desired  results,  but  you  should 
check  the  performance  before  you  consider  the 
job  complete. 


L* 


Cc 


FIG:    6 

(Approi,) 
freq.  Ci  Ci  Cn  C^         C.^e 

2f25        .0074       ,0037       .0026       .002         .06 
2975        ,0025       ,00125     .0009       .0007       ,03 
Values  for  85  cycle  bandwidth,  maximally  linear 
phase  response,  using  88  mhy  toroids 

The  next  step  in  order  of  effectiveness,  and 
of  complexity  too,  is  the  use  of  multisection, 
maximally  lienear  phase  filters.  I  might  com- 
ment though  that  getting  set  up  to  tune  filters 
is  the  major  chore,  and  the  actual  tuning  is  a 
relatively  straight  forward  and  not  particularly 
time  consuming  task,  These  filters  may  be  de- 
signed for  as  many  sections  as  you  wish,  and 
for  whatever  bandwidtli  is  desired.  The  one  we 
built  up  used  five  toroids  in  each  channel  and 
the  basic  circuit  is  given  in  Fig.  6.  The  band- 
width chosen,  85  cycles,  is  compromise  be- 
tween the  requirements  for  optimum  signal  to 
noise  ratio  and  interfence  rejection  capabilities, 
and  the  necessity  of  accommodating  a  moder- 
ate order  of  drift  and  not  have  hypercritical 
tuning  requirements.  The  performance  is  ex- 
cellent, particularly  when  the  going  get*?  rough. 
The  skiit  selectivity  is  impressive  indeed  and 
in  practice  the  timing  is  not  particularly  diffi- 
cult The  tune  up  procedure  is  the  same  as  that 
outlined  in  the  latter  part  of  the  discussion  of 


the  procedure  for  two  section  filters.  The  values 
of  Ci,  Cs,  CevC^  are  not  critical  and  are  either 
ordinary  10%  tolerance  units  or  combinations  of 
them.  Mount  and  wire  up  the  filter  with  the 
toroids  and  coupling  capacitors  in  place.  For 
a  convenient  mounting,  ordinary  terminal 
boards  serv^e  nicely  with  the  terminal  points 
providing  mountings  for  the  capacitors  and  the 
toroids  mounted  on  alternate  sides  of  the 
board.  One  note  of  caution  on  mounting  tor- 
oids in  general— don't  have  them  completely 
surrounded  by  metal— it  is  equivalent  to  a 
shorted  turn  and  the  performance  (if  you  can 
discern  any!)  is  very  poor.  To  tune  up  the  first 
section,  short  the  second  section  and  tune  the 
first  using  the  same  set  up  described  before— 
either  by  varying  the  capacitance  or  adjusting 
the  turns  on  the  toroid.  When  this  is  completed 
remove  the  short  from  the  second  section ,  short 
the  first  and  the  third  section  and  proceed  to 
tune  up  the  second  section.  The  successive  sec- 
tions are  then  tuned  up  in  precisely  the  same 
manner,  always  making  sure  that  the  short  has 
been  removed  from  the  section  you  are  tuning 
and  that  the  two  adjacent  sections  are  shorted. 
For  the  final  section,  which  when  the  filter  is 
operating  will  be  connected  to  additional  load— 
it  is  best  to  tune  this  after  the  unit  is  connected 
to  the  terminal  unit.  The  coupHng  is  accom- 
plished in  precisely  the  same  way  as  before— 
in  fact,  you  can  try  the  same  number  of  turns 
suggested  before  as  a  starting  point.  Although 
the  values  given  here  are  for  88  mhy  toroids^ 
other  values  can  be  used  by  making  the  pro- 
portional changes  in  capacitance.  This  assumes 
that  the  Q  of  the  toroids  you  use  is  not  too  far 
off  from  those  of  the  88  mhy  units;  the  design 
of  the  linear  phase  shift  filters  is  based  on  the 
Q  of  the  toroids  as  well  as  the  frequency  and 
bandwidth  of  the  filters. 

A  further  point  to  note  is  impficit  in  the  tune 
up  procedure,  C^  has  C,  in  parallel  for  reso- 
nance, Cy^  has  Ci  and  C2  in  parallel,  and  so  on— 
hence  the  values  of  capacitance  will  not  be  the 
same  for  C^  through  C^.  The  actual  values  may 
readily  be  computed  since  you  need  .064  mfd 
to  resonate  88  mhy  at  2125  ops  and  .033  mfd 
to  resonate  88  mhy  at  2975  cps-  Thus  the  actual 
values  will  run  under  the  approximate  values 
given.  This  has  the  merit  of  using  different 
values  for  each  capacitor— the  probability  of 
your  having  a  quantity  of  identical  value  ca- 
pacitors is  relatively  smalL  Some  mention 
should  also  be  made  for  those  few  of  you  who 
will  actually  consult  the  references  given  on 
these  filters.  The  standard  design  lists  a  resistor 
across  L^  to  degrade  the  Q  of  this  section  for 
optimum  phase  performance.  In  actual  prac- 
tice the  loading  by  tlie  input  circuit  takes  care 
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A  five  section  maximally  linear  phase  filter. 
This  does  not  use  88  mhy  toroids  but  the  tech- 
niques are  identical  and  the  L/C  ratios  are 
appropriately   scaled. 


of  this  problem  handily,  but  if  Aere  is  any 
doubt  as  to  whether  you  have  enough  turns  on 
ihe  input  link—by  all  means  err  on  the  side  of 
overcoupling. 

The  filters  were  made  on  the  terminal  boards 
mentioned  before,  and  after  the  filters  were 
luned  they  were  both  mounted  beiuMlli  a 
5x10x3  chassis  with  4  leads  10  iucties  long 
coming  from  each  filter  to  an  octal  plug.  By 
removing  the  regular  two  section  filters  (which 
were  mounted  in  Vector  C-12  cans  with  octal 
bases)  and  plugging  in  the  two  octal  plugs  we 
are  able  to  convert  from  tlie  broad  to  tlie  sharp 
filters  in  a  matter  of  seconds.  Since  our  ter- 
minal unit  is  built  on  a  5x10x3  chassis  alsOj  we 
merely  place  the  t*u,  on  top  of  the  filter  and 
have  a  very  compact  unit.  (See  Photo). 

You  will  find  the  performance  of  this  filter 
decidedly  better  than  the  simple  two  toroid 
filter.  The  passband  is  adequate  for  good  per- 
formance and  tlie  unit  has  high  selectivity  with- 
out the  attendant  ringing  of  other  designs.  If 
>ou  use  tlie  conventional  scope  tuning  indica- 
tor with  the  output  of  the  mark  channel  to  the 
horizontal  plates  of  the  scope,  and  tlie  space 
channel  to  the  vertical  plates  of  the  scope,  you 
will  note  that  the  lints  are  considerably  sharper 
with  this  filter.  In  addition,  since  the  passband 
is  not  flat  but  is  slightly  peaked  in  the  center 


(the  85  cycle  bandwidth  figure  here  specifies 
the  width  to  the  -3  db  points)  llie  tuning  is 
actually  easier  in  some  respects  since  there  is 
no  ambiguity  in  the  setting.  However,  don't 
throw  away  your  old  filters,  there  will  be  times 
when  yon  need  them—particularly  when^  the 
other  station  is  using  only  a  rough  approxima- 
tion of  850  c>'cle  shift.  The  ideal  arrangement 
be    one   in    which   vou    could   merely 


switch  from  the  two  section  to  the  fi\  p  section 
filter-however,  in  actual  practice  we  have 
found  the  plug-in  technique  quite  adequate* 

We  have  mentioned  short  shift  a  number  of 
times  and  you  might  wonder  why-if  you  can 
in  any  case  build  filters  with  bandwidths  on 
mark  and  space,  respectively,  equal  in  width  to 
those  used  on  short  shift  signals-there  should 
be  any  advantage  in  using  short  shift  The  most 
signifiuant  advantage  in  short  shift  is  a  result  of 
the  propagation  characteristics  of  electromag- 
netic waves;  the  closer  two  frequencies  are  to 
one  another,  the  smaller  the  probability  of  se- 
lective fading.  Since  the  basic  method  of  de- 
tecting the  RTTY  information  is  to  make  a  deci- 
sion based  on  the  relative  signal  in  the  two 
channels,  it  is  desiral)le  to  have  a  minimum 
amount  of  selective  fading.  Another  advantage 
for  many  is  ihe  possibility  of  supplementing 
the  selectivity  of  the  terminal  unit  with  the 
mare  selective  if  filters  which  are  found  in  the 
better  ham  receivers.  A  furthw  advantage  is 
the  possibility,  witli  the  more  compact  signal 
that  results,  of  avoiding  certain  types  of  inter- 
ference. 

An  advantage  of  the  plug-in  technique  used 
for  the  filters  we  have  mentioned  is  that  you 
can  build  up  one  extra  section  for  short  shifts. 
If  vou  have  filters  for  2125  and  2975  and  are 
interested  in  short  shift,  say  170  cps,  you  have 
only  to  build  a  unit  for  2295  cps  and  use  it  in 
conjunction  with  the  2125  cps  unit  for  this 
short  shift  work.  In  addition  you  may  also  want 
to  build  a  unit  for  425  cps  shift  for  copying  a 
number  of  the  commercial  stations  using  that 
shift. 

The  fiist  filter  is  the  hard  one— once  you've 
gone  through  the  procedure  the  rest  are  easy 
and  the  returns  in  terms  of  actual  on-the-air 
performance  are  impressive.  If  more  attention 
is  turned  to  putting  together  a  satisfactory  ter- 
minal unit  with  adequate  filters  you  will  get 
much  more  effective  and  much  more  enjoyable 
RTTY  operation. 

For  the  adventurous— and  for  those  who  don't 
like  graphs^  mathematics,  and  such,  I  have 
included  Figs.  7,  8  and  9.  These  give  design 
data  for  3,  4  and  5  section  maximally  linear 
phase  shift  filters,  with  a  choice  of  bandwidths 
which  you  can  use  according  to  your  receiver 
stability  and  personal  tastes  and  inclinations. 
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I  siis]ipc't  iL  will  save  a  number  of  inqumes  and 
make  life  a  liLllu  uusier  for  tliose  who  want  to 
stiike  off  on  their  own.  I  might  comment  that 
one  of  the  reasons  both  the  maximally  Hnear 
phase  shift  filters  and  the  Chebyshev  filters 
were  not  more  widely  used  before  was  the 
mathemalics  involved.  More  recently  tables 
have  been  complied  which  make  the  procedures 
far  easier  and  in  addition,  the  advent  of  elec- 
tronic computers  that  make  formerly  impossible 
tasks  merely  the  subject  of  a  modest  amount  of 
machine  time  have  changed  these  from  the 
realm  of  interesting  theoretical  possibilities  or 
the  objects  uf  arduous  cut  and  try  procedures 
into  relativelv  common  everv^dav  items. 


t* 
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FIG.    7 


Width 

60 

60 

85 

85 
120 
120 


Freq. 

2125 

2975 

2125 

2975 

2125 

2975 


.0027 

.00082 

.0043 

.0014 

.0062 

.002  I 


.0014 

.00048 

.0021 

.0008 

.003 

.00(1 


-c 


C. 

.06 
.03 
.06 
.03 
.06 
.03 


FI6  *  S 


Width 

60 

60 

85 

85 
120 
120 


Freq. 
2125 
2975 
2125 
2975 
2125 
2975 


C, 
.0038 
.0011 
.0058 
.00195 
.0087 
.0029 


.0020 

.00064 
.0029 

.00  ro 

.0042 
.0015 


.0014 
.0005 
.0020 
.0007 
.0029 
.00 1 05 


.06 
.03 
.06 
.03 
.06 
.03 


Width  Freq. 
60     2 1 25 


60 

85 

85 

120 

120 


2975 
2f25 
2975 
2125 
2975 


.0049 
.0015 
.0074 
.0025 
.0113 
.0039 


FIO.  9 

.0024 

.0008 

.0037 

.00125 

.0055 

.0019 


C, 
.0018 
.0006 
.0026 
.0009 
.0038 
.0014 


.0014 

.0005 

.002 

.0007 

.0029 

.0010 


.06 
.03 
.06 
.03 
.06 
.03 


.  .  .  W3TUZ 


CLUB    SUBSCRIPTIONS:    $3.00    per    year    in 
groups  oi  five  or  mors  subscriptions  at  one  time. 


BIG  MIKE 

MA.RK.   I   microphone: 


MORE  MICROPHONE 

THAN  YOU'VE  EVER 

HAD  BEFORE  ri 


IP 


w 


NOW  MATCH  YOUR  MIKE 
TO   YOUR  NEEDS 
INCREASE  RANGE, 
MODULATION    AND 
AUDIO  QUALITY 


/ 


Mark  t  "BIG  MIKE"  Microphone: 
Net,  complete  with  Transistor 
Amplifier,  Cable,  Clip  and 
Batter/  Compartment  (less  batteries} 


$29 


95 


MORE  THAN  -39  DB  OUTPUT! 
VARIABLE  OUTPUT  CONTROL! 
VARIABLE  TONE  CONTROL! 
MINIATURE  TRANSISTOR  AMPLIFIER! 
RUGGED,  FUNCTIONAL  DESIGN! 
5QUEEZE.TO-TALK  SWITCH! 

Order  from  yoor  dlstribotor, 
dealer  or: 


Instrument 

33  Danbury  Road 


nications,  inc. 
Wilton,  Connecticut 


NOVEMBER   1962 
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Premium  Tube  Replacement  Gui 


THERE  is  a  seemingly  endless  series  of 
"four  digit"  tube  types  designed  as  *'pre- 
mium,"  "reliable-ized*'  and  "rugged-ized"  re- 
placements for  the  more  common  types.  The 
listing  presented  here  is  compiled  from  many 
sources  and  is  designed  for  the  amateur.  That 
is,  it  is  a  "one  way'*  list  showing  which  of  the 
more  common  tubes  will  plug  into  those  *'foiir 
digit"  holes  in  surplus  equipment  and  pointing 
out  the  more  obvious  uses  for  the  "four  digit" 


Roy  Pafenberg  W4WKM 

Lubes  that  are  flooding  the  surplus  market 

Although  care  has  been  taken  in  the  prepa- 
ration of  this  listing,  much  of  the  source  ma- 
terial could  not  be  verified  from  available 
references •  Also,  caution  must  be  exercised  in 
using  the  list.  Minor  diflFerences,  both  electiical 
and  mechanicals  exist  between  many  of  the 
types  listed.  Therefore,  in  critical  applica- 
tions, any  substitution  should  be  made  on  a 
'*try  and  see"  basis. 


PreTnium  Tube 
1201...... 

1267... 

1291 


Prototype 

.7E5 

.606 

.OA4G 

.3B7 


1293 1IJB3 

1294 1R4 

1609 6J7 

1612 6L7 

1613 6B'6 

1614 6L6 

1620 6L7 

1621 6F6 

1622 6L6 

1629 6E5 

(1629  is  12.6  volt  filament 

version  of  6E5) 
1631 6Ii6 

(1631  is  12.6  volt  filament 

version  of  6Li6) 

1632 12Ii6GT 

1634 12SC7 

1635 6N7 

(6N7  filament  current  is 

33%  higher  and  plate  load 

resistance  is  33%  lower) 
1644 12L8GT 

1853 6AB7 

5591 6AK5 

(6AK5  filament  current  is 

16.6%   higher) 

5602 12AT7 

5608... _6AK5 

5651 ..OA3 

5654 . , 6AK5 

5659. 12A6 

5660. 12C8 

(12C8  transconductance 

and  screen  voltage  rating 

are  25%  higher) 

5661 12SK7 

5670 ••,,.2051       < 

(2C51      filament     current 

rating-  is  li%  lower) 
5679,.., 7A6 

(5679  has  added  filament 

center  tap) 
5691.. 6SD7 

(5691  has  .6  A  heater  and 

plate  dissipation  rating  is 

slightly  less) 


.......6SN7 

(5692  plate  dissipation  rat- 
ing is  30%  less) 

5693 , 6SJ7 

5694 6N7 

(5694  has  separate  cath- 
ode connections)  & 

5719. 6AD4 

(6AD4  transconductance 
is  17%  higher  and  grid 
to  plate  capacitance  is 
12%  lower) 

5721 .•,6AU6 

5725 6AS6 

5726.. , ••6ALi5 

5727 2D21 

5731 955 

5732... 6K7 

oT49 .  *.... t«-<f  •d6Ao 

CJ    I    ^J\m    ■■■»■-■■«■■«■■■.     Aq^^-f      4     4^^  V^^^^^^^^^ 
UlOXa»*«#      **********     mm  XA-^niH*^  i 

(12AX7  filament  current 
rating  is  14%  lower, 
transconductance  is  33% 
higher  and  ampliflcation 
factor  is  43%  higher) 

5755 .6SU7 

5764, •••2C37 

(Electrode  rings  differ) 

(Electrode  rings  differ) 
5767 2C37 

(Electrode  rings  differ) 

5784_ _, ••6AS6 

5812 2E30 

5814 ..•12AU7 

(5814  has  16%  higher  fila- 
ment current  rating) 

5824. 25B60 

5838 6X5GT 

5844 6J6 

(5844  has  33%  lower  fila- 
raent  current  rating,  26% 
lower  amplification  factor 
and  30%  lower  transcon- 
ductance) 

5871 /•..6V6GT 

5873,. 12AU7 

5881 6L6WGB 

5910* 1T4 

(1T4  plate  and  screen  rat- 
ings are  18%  lower) 


5915.. 6BE6 

5920 6J6 

(5920  is  %''  longer,  has 
10%  lower  heater  current 
rating  and  34%  lower  am- 
plification factor) 

5930 2A3 

(5930  has  .3"'  greater  base 
diameter) 

5932 .6L6GA 

Ouoo •  *  ,  a  *  •  •  if  »  A  4  oU  I 

(5933  has  .3^'  greater  base 
diameter) 

5961 , 6SA7 

5964 , ,6J6 

(5964  has  14%  higher 
transconductance  and 
20%  lower  output  ca- 
pacity) 

5977 .6K4 

5992 •....6V6GT 

(6V6GT  filament  current 
rating  is  25%  lower) 

5993. 6X4 

6005 .__ ..6AQ5 

6006... ••,..6SG7 

6021 , 6BF7 

(6BP7  is  W  longer  and 
has  lower  transconduct- 
ance) 

6028,,.  _,_, •.,6AK5 

(20  volt  heater  version  of 
6AK5) 

6045... ....•..^.eje 

6046 •  _ 25L6GT 

6057.,_.,, 12AX7 

6058.... 6AL5 

(6058  is  %'"  longer  and  has 
27%  higher  voltage  rat- 
ings) 

6059..,,. ••_-6BR7 

6060 ...•,12AT7 

(12AT7  interelectrode  ca- 
pacitance is  higher) 

6061 6BW6 

6063. , 6X4 

6064 .,,,6AM6 

6065,,. -.-..*,,. 6BH6 

(6065    has    33%     greater 
heater  current  rating  and 
half  the  Gm  of  6BH6) 
6066, 6AT6 
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BUY  THE  FINEST  TOWER  MADE  -  BUY  TRI-EX! 

I  THERE  IS  A  TRI-EX  TOWER  TO  FIT 
*  YOUR  ANTENNA  REQUIREMENTS 


-Ex 


MOW/  GUY  SAFELY-FROM  THE 

■  AND   R£MEME£R-  ■ 

A  GUYED  TOWER  WILL  CARRY  THE  REALLY  BIG  ANTENNAS. 


Now  you  can  ovoid  th» 
hctxard  of  raiilrtg  —  then 
guying  an  antenna  tower. 
With  TRJ-EX  9uy*ai-you-go 
towert^  yov  guy-off  one 
section  ot  a  time,  from  the 
bottom -upf  OS  the  tower  it 
raited!  Mere  it  how  it 
workt:  fhff,  oil  tecHoni  bui 
fhe  boftom  secffon  f which  it 
gtiyed  before  you  sforf)  arm 
rohed  nested  fpgefher.  The 
iecond  secfion  Ji  fhmn 
91/yed  off  and  ihe  reft  are 
rofsed  neffed,  etc.  vnfil  the 
fower  li  of/  ihe  woy  vp. 


il  ttLiilht    if  it"  ilit  ifcrtl 


150' 
115' 
7Sf 


SEND   FOR  THE  NEW 
TRI-EX  ANTENNA  TOWER 

SELECTOR  CHART 


TRI-EX  TOWER  CORPORATION  /  127  EAST  INYO    STREET  /  TULARE  /  CALIFORNIA  /  MU  6-3471 


(Maximum  rating  of 
6AT6  is  22%  lower) 

(12AY7  heater  current  is 
14%  lower  and  interelec- 
trode  capacitance  is  6% 
lower) 

OU  iv<«..  .■.*»»■«•«,< 

6080 

6082 

(6082   Is   26.5   volt  heater 

version  of  6AS7G) 

(6085  has  100%  higher 
heater  current,  80%  high- 
er transconductance  and 
77%  higher  amplification 
factor) 


.OA2 
.OB2 
.  6AS7G 
•  6AS7G 


6096 ...,,***,. 


i    • 


....  5  Y3GT 
, . ,  .6AQ5 

6AQ5 

6AK5 

..•  .6AL5 
• . . ,  6AR6 


6099_.  _._,. 6J6 

(6099  has  balanced  plate 
currents) 

6100 ,  6CI4 

(6100  is  %''  higher  and 
hag  25%  higher  interelec- 
trode  capacitance) 

6106 -  ,,,,,_. 5 Y3GT 

oli8 .  »*>..•.«•*«  ^ «.. « 6Q7 


(6135    has    higher    heater 
current) 
6136 ..6AU6 

6145  7Ari7 

(7AD7  plate    voltage   rat- 
ing   is    100%    higher   and 

transconductance    is    5% 
lower) 

6180 6SN7 

61S5 2C51 

6187 6AS6 

o  loo  •....,..»•,••.,..  6SU7 

6197.. 6CL.6 

(6201  amplification  factor 
is  10%  higher) 

u^ij^ .  ...a* .«,,« 6 a4 

(6X4  has  40%  higher  out- 
put rating) 

6215aaaa. IBSGT 

d^aiDD  ...4.  •«*,•••«,,«*,  6Bxl6 
<6BH6   heater    current   is 
14%    lower  and   plate  re- 
sistance is  40%  higher) 

D^QO    -      *a      *a.«     «««»««••««•  4V^0^0 
Oii  I   "  <     *•«!,«••...,,,,,«   OK^^A 

t>4>i5b  ...<•«  ••««ii*ii««,.  6  AS7G 
(6336    hag    230%    greater 


plate  dissipation  and  160% 
greater   Gm) 

QOmD  *    •    •     a    i     •    a     .    .     .    .     .    <    *    •    •    «  tlAj^  O 

QOCjCI    a^f      •**«*«*.     4.     #,.44*    ^X^OX 

6485 6AH6 

6626 ,,_ OA2 

6627   a,*,«^*«.a.,,,aaa   OB2 

6660  .-**,*,..,,,,.,,.  6BA6 
(6660  is  %"  longer) 

6662*  ***,.***•,.,.•,  »6BJ6 

(6679     has     10%     greater 
amplification  factor) 
8680  a , 12AU7 

6830 *,..•*,,  .OA2 

UOOXa     m     .      •«     *     .     I,    *     m     *     *    *     *•«     *    \Jj^^ 

6BK7 
(Reliable    substitute    but 
not   directly  interchange- 
able) 

■  AO~   ••■*»«     ««««ii#*li*a«  tf   V   " 

I   X170  P     pppp4i*iaattBBaaa  /^*  .  '  ^^ 

■  {  UW    *P*»ap«*««*l*«a*<   OVr'U 

7755  ..>.,*••• ,,,  6AJ5 

I     f  Do  #*..*«llr,.,,p,,,«a    D  AtCO 
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MPH 


iri 


*Af  40  Fe0t 


USING  A  TRI-BAND 
10-15-20  METER  BEAM 

Autmbled    Weight— 20    lbs. 
Wind    SuHaca    Af*a— 4.9    sq,  ft. 
Wind     Load— 86    fbs. 
Mditmum    Element   Length— li'fl" 
Bo&m  Length— 12' 
Ttrmlng    Radius^ r4,r 

148  MPH 

With  your  Tri-B«Tidef  of  25^ 


WORLD'S 
FINEST 


COMMUNICATION 
TOWERS 


^CeHififld  by  Reg.  Prof.  Eng. 


I 


3« 


WITH  HEAD  MOUNT 


Model  40-1 

F.  O.  i. 
PLAKT 


BRACKET  MTG,  KIT    $9,50 

Tilt«  over  on  o  heavy  base 
plate  fof  access  fo  motor 
and  orray, 

Horiiontal  bracing  through- 
out. 


Avaitabte  from  yoyr  locaf 
dlttrlbytor,  or  direct  from 
maflufactufer. 


SUPREME 
ELECTRONICS 

INC. 

FRONT  &  MAIN  STS* 
UPLAND.  PENNA, 


Mike 
Versatility 

Would  you  like  to  be  able  to  use  either  a 
carbon  or  a  cryiital  mike  in  the  same  speech 
amplifier?  This  might  come  in  very  handy  In 
equipment  used  in  both  mobile  and  fixed  serv- 
ice. The  secret  of  this  versatile  operation  lies 
in  the  cathode  foUower  configuration.  For  car- 
bon mike  service  the  control  grid  is  grounded 
and  the  mike  lies  between  cathode  and 
ground.  In  crystal  mike  operation  the  cathode 
is  grounded  and  the  grind  is  operated  in  the 
standard  manner. 

There  are  several  methods  of  accomphsh- 
ing  the  switching  required  to  bring  about  this 
small  miracle,  the  simplest  of  which  is  shown 
in  Fig*  1.  This  circuit  employs  two  closed 
circuit  phone  jacks,  one  in  the  cathode  and 
one  in  tlie  giid.  For  operation,  either  a  carbon 
mike  is  plugged  in  tlie  cathode  jack,  or  a 
crystal  mike  in  the  grid  jack.  This  circuit  is 
most  useful  in  homebrew  equipment  where 
tliere  is  no  shortage  of  panel  space.  Fig.  2  is 
slightly  more  sophisticated;  here  a  single  three 
circuit  jack  is  used,  with  switching  done  in 
the  plug.  This  circuit  is  of  advantage  where 
space  is  at  a  premium. 

Both  circuits  have  been  used  in  assorted 
speech  amplifiers  witli  a  great  deal  of  success. 

,  .  .  WA2AKT 


''V^ 


GRID 
LEAK 


I 


JgB^'T 


I 


TO 
■•'NEXT 
STAGE 


1 


4K  J2  -    NORMALLY    CLOSED    PHQHE    JACKS    CIRCUIT 


FJ6.  I 


TO 

♦-fr  NEXT 
STAGE 


,J_JL 


f        > 


I     i 


«     t 


*    * 


*^ — o- 


PLfiS 


E 


PL6CI 


FIG    2 
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SIX  METER  SS(B  JhjOLnAmJiiisJi 

Using  The  McCoy  32B1    Silver  Sentinel   Crystal   Filter 

75  Watts  PEP   Input,  6146   Final 

USB  -  LSB  -  CW  -    AM  Operation  with   Carrier  injection 

7360   Balanced   Modulator 

Unwanted  Side   Band  Suppression   better  than  40  db. 

Carrier  Suppression   better  than   50  db. 

Width  12"   Height  61/2"   Depth  71/2"  Weight  7^^  lbs. 

Model   S5B-6  $1QQ-50 

Wired   &  Tested 

Model  S5B-6  Kit     *159"^° 


Si 


For   additional    information^   write: 


S^i 


upreme 

FRONT    AND    MAIN    STS. 
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Icdy  ^nc. 


UPLAND,    PA. 
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73 

Tests  the 


Lafayette  KT-390  Starflite 


and  likes  it 


Leonard  Tamutonis  WIMEL 


EIGHTY  DOLLARS,  ninety  watts, 
phone  and  CW.  Those  are  the  things  that  make 
the  new  Lafayette  Starflite  KT-390  transmitter 
a  really  desirable  piece  of  gear  for  the  ham- 
shack.  While  looking  over  the  specificatious,  I 
\^'ondered  how  Lufiuette  could  get  so  much 
into  such  a  small  package  for  such  a  small 
price.  Well,  this  transmitter  comes  as  a  kit,  so 
you  supply  most  of  the  labor,  and  cut 
most  of  the  cost.  The  whole  thing  measures 
only  13  X  12  X  63^  inches,  and  is  very  attractive 
in  its  two- tone  steel  cabinet  Size;,  cost,  and 
performance  make  it  even  more  attractive  for 
the  begiiming  ham  who  has  to  watch  his 
cabbage- 
There  are  266  steps  to  final  assembly,  and 
since  the  instruction  manual  is  liberally  salted 
with  diagrams,  the  job  is  foolproof  (almost). 
The  circuit  is  simple  enough  for  what  it 
does.  It  consists  of  an  oscillator  that  acts  as  a 
buffer  stage  with  vfo  operation,  a  driver,  a 
modulator,  and  a  6146  final.  A  low^-pass  filter 
is  built  into  the  back  of  the  cabinet,  and  the 
shielding  of  the  entire  rig  is  pretty  thorough. 
This  should  help  out  the  ham  who  hVes  in  a 
forest  of  TV  antennas  (and  who  doesn't  nowa- 


A  schematic  of  the  Starflite  is  shown  in  Fig, 
L  The  6CL6  (VI)  functions  as  a  modified 
Fierce  oscillator  '\vith  crystal  control.  When 
vfo  operation  is  desired,  the  vfo  is  plugged 
into  the  appropriate  jack,  and  tlie  6CL6  then 
functions  as  a  buffer  stage  between  vfo  and 
driver. 


The  driver  tube  (V2,  another  6CL6)  oper- 
ates as  a  class  C  amplifier.  The  plate  curcuit 
of  this  stage  is  tuned  by  the  "DRIVE-TUNE^' 
variable  capacitor,  and  the  coil  La  (or  sec- 
tions of  the  toil  that  are  selected  by  the  band 
switch).  The  entire  stage  operates  straight 
through  on  80  and  40  meters,  functions  as  a 
doubler  on  20,  a  tripler  on  15,  and  as  a 
quadrupler  on  10,  The  drive  level  control  (pot 
R5)  controls  the  screen  voltage  of  the  driver, 
and  therefore  controls  the  output  that  is  fed 
to  the  grid  of  the  final, 

A  6146,  complete  with  parasitic  suppressor, 
is  used  in  the  final,  and  operates  straight 
through  on  all  bands  as  a  shunt-fed,  neutral- 
ized amplifier.  The  tank  circuit  is  made  up 
of  C20  (the  final  tuning  capacitor),  La  (or 
sections  of  it  that  are  selected  by  the  band 
switch),  and  variable  capacitor  C22  (final 
loading).  This  final  loading  capacitor  consists 
of  three  450  mmfd  capacitors  in  parallel^  so 
that  there  is  no  need  to  switch  fixed  capacities 
in  and  out  when  band  changing,  A  69  mmfd 
disk  ceramic  was  added  to  the  tank  coil  to 
maintain  a  good  L-C  ratio  on  80  meters.  The 
whole  thing  is  a  pi  network  output,  so  any 
of  the  regular  dipoles  and  antennas  having 
50  to  75  ohm  impedance  should  work  out  well, 

A  metering  switch  is  located  just  below  the 
modern  horizontal  meter  on  the  front  panel. 
In  the  "GRID**  position,  the  meter  reads  the 
voltage  developed  across  a  620  ohm  resistor 
in  tlie  final,  and  in  effect  measures  the  current 
passing  through  the  resistor.  In  the  "PLATE" 
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position,  tlie  meter  read;*  voltage  that's  devel- 
oped across  R13  on  the  cathode  ot  the  6146, 
and  as  before,  the  effect  of  measuring  current 
is  achieved.  Although  cathode  cuireiit  is  actu- 
ally a  combination  of  grid,  screen  and  plate 
current,  the  readings  may  be  taken  as  actual 
plate  current.  The  error  caused  by  the  addi- 
tion of  grid  and  screen  current  is  very  small, 
and  on  the  legal  side. 

The  Starflite  uses  carrier-controlled  modu- 
lation^ and  judging  by  some  oii-t he-air-reports 
that  IVe  gotten,  there  seems  to  be  a  lot  of 
misunderstanding  about  tliis  sort  of  modula- 
tion in  generah  The  2  triode  sections  of  a 
12AX7  (V4)  act  as  a  regular  resistance 
coupled  audio  amphfier.  The  output  of  the 
second  tiiode  section  is  coupled  to  the  first 
half  of  the  modulator  tube  through  C28,  The 
modulator  tube  is  a  6DE7  (V5)  that  contains 
two  dissimilar  triodes^  one  with  a  power  rating 
of  L5  watts  J  and  th#  other  with  a  rating  of  7 
watts.  The  output  of  the  low  power  triude  is 
directly  coupled  to  the  grid  of  the  liigher 
powered  triode  which  actually  fimctions  as 
the  modulator.  Bias  voltage  on  the  6DE7  is 
arranged  so  that  conduction  is  low  when 
there's  no  audio  input  signal.  This  lowers  the 
screen  voltage  of  the  6146,  and  naturally  when 
the  screen  \  oltage  goes  down,  so  does  the  plate 
voltage  and  output  An  audio  input  signal 
that's  caused  when  someone  speaks  into  the 
mike  reduces  resistance  in  the  modulator  sec- 


tion^ and  raises  the  screen  voltage  of  the  final. 
Natiually,  this  jacks  up  your  plate  current 
and  output,  giving  you  carrier-controlled 
niodulation* 

Grid  block  keying  is  used  in  the  Star  filter 
and  a  good  tiling  too!  This  method  of  keying 
gives  the  least  troul^le  as  far  as  chcks  and 
things  like  that  go*  Grid  block  keying  in  the 
Starflite  is  accomplished  like  this;  with  an 
open  key^  a  high  bias  voltage  is  fed  into  tlie 
grids  of  tubes  VI,  V2,  and  V3-  This  high  bias 
\oItage  cuts  off  these  tubes  and  eliminates 
any  output.  In  the  key  down  position,  RS  is 
shorted,  and  this  cuts  out  the  high  bias  to 
VI,  and  \  2.  It  leaves  a  small  amount  of  bias 
on  the  filial  ( V3)  to  protect  it  in  case  the  drive 
is  suddenlv  removed.  The  values  of  R8  and 
C2  were  chosen  by  the  Lafa>ette  people  to 
give  the  most  desirable  CW  waveform, 

Lafayette  is  using  a  unique  pow  er  supply  for 
this  transmitter  in  that  it  uses  four  silicon 
diodes  in  a  voltage  doubler  circuit.  These  di- 
odes are  more  efficient  than  their  tube  coun- 
terparts because  they  use  no  tUament  power, 
and  voltage  drop  is  much  less*  Filtering  is 
accomplished  through  a  capacitor  input  filter 
that  is  made  up  of  R28,  R29,  and  C34,  35, 
and  36.  Of  course  there  is  an  accessory  socket 
that  provides  the  necessary  voltages  for  con- 
venience in  operating  vfo,  CW  monitor,  etc. 

On  the  aix"  tests  proved  tins  httle  transmitter 
to     be     extremely    satis  factoiy     (satisfactory 
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enough  so  that  the  writer  had  a  short  list-Hght 
with  tlit^  editor  when  the  latter  decreed  that 
the  Sturflight  had  to  be  sent  back  to  Latayette 
after  testing).  Operation  on  80,  40,  20,  and  15 
meters  was  good,  but  a  httic  critical  tuning 
on  10  was  necessary  to  keep  a  good  quality 
signal  going  out. 

All  in  all,  this  rig  turned  out  to  be  quite 


ii  surprise,  and  just  a  hair  short  of  fantastic 
lor  the  price  tag.  It  makes  a  sweet  rig  for  the 
Novice  who  will  get  his  general  class  license 
and  won't  be  able  to  afford  a  new  rig.  It  makes 
a  swell  rig  for  the  ham  \\'ho'll  want  to  keep  it 
around  as  a  standby  rig,  or  wholl  use  it  por- 
table on  Field  Day  or  vacation, 

<  .  ,  WIMEL 


Complicating 

Simolesco 


Harvey    Pierce   W0OPA 
5372   E.    Bald    Eagle   Blvd. 
Whit©   Bear  Lake    10,   Minnesota 


THE  Simplescope"*  was  conceived  as  the 
simplest  form  of  an  oscilloscope  that 
would  give  adequate  ser\  ice  as  a  phone  moni- 
tor. But  it  was  too  simple  for  some  ambitious 
builders  who  wanted  to  compHcate  it  by  add- 
ing various  features  they  felt  a  scope  should 
have.  Of  all  the  ideas  for  improvement,  a  few 
had  merit  Here  is  how  you  can  "Comphcate 
the  Simplescope*'  to  get  the  "LARGE  Econ- 
omy Size," 

The  complications  are  the  use  of  a  3-inch 
CRT,  the  use  of  the  scope  to  monitor  received 
signals,  the  addition  of  a  pilot  light,  and  spot 
centering*  All  were  tested  for  simphcity  and 
economy,  and  the  Simplescope  Mark  II, 
shown  in  the  pictxnes  was  built.  The  original 
circuit  was  merely  added  to,  so  those  of  you 
who  built  the  original  Simplescope  can  add 
one  or  more  of  these  changes  without  too 
much  trouble. 

The  3-inch  CRT  change  required  some  re- 
searching. Surplus  catalogues  and  Hyers  were 
consulted,  handbooks  and  spec  sheets  studied, 
and  comparisons  made.  Nearly  every  big  sur- 
plus house  had  SBPrs  for  $L95,  Of  the  3- 
inch  CRTs  available,  the  3BP1  and  the  3GP1 
were  the  most  suitable  for  the  Simplesct>pe,  as 
they  took  die  lowest  voltages.  The  3AP1  was 
ruled  out  only  because  it  required  a  2-5  volt 
heater  supply. 

A  3BP1  was  purchased  and  work  was  be- 
gun. At  Grst  the  original  circuit  was  tried  and 
the  3BF1  given  a  trial  run*  More  than  the 
600  volts  from  the  quadrupler  was  needed  to 
get  good  focus  and  good  brilliance,  so  a  second 
power  transformer  with  a  voltage  doubler  cir- 

♦See  the  Sept..  1961,  73  Magazine, 


cult  was  added  and  connected  in  series.  With 
about  900  volts  i>ushing  the  electrons,  tlie 
3BP1  worked  fine.  Focus  was  good,  brilliance 
good,  and  deflection  sensitivity  good,  'Scope 
design  is  a  compromise  between  brilhance  and 
sharp  focus  on  one  hand  and  deflection  sensi- 
tivity on  the  other.  This  one  is  no  exception. 
The  2 API  and  SAP!  should  have  at  least  500 
volts,  the  3BP1  and  3GP1  at  least  850, 

If  the  Simplescope  is  to  be  used  to  monitor 
the  received  signals,  it  must  have  a  vertical 
amplifier  witli  certain  featmes.  The  amplifier 
should  be  broad-band^  at  least  up  to  500  kc, 
or  even  2  mc,  so  it  could  be  used  with  all 
common  receiver  ifs\  and  have  an  output  of 
at  least  75  volts  prak-to-peak.  It  should  also 
have  relatively  high  voltage  gain,  Reading  tlie 
RCA  Receiving  Tube  Manual  revealed  that 
the  6CL6  and  its  bigger  brother  the  6AG7 


Tfie  "Large  Econorriy  Site"  Simplescope,  Handle 
is  mounted  toward  the  rear  for  proper  balance. 
Note  NE2   pilot  light  below  knobs  on  front. 
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were  both  capable  of  130  volts  output  in  a 
broadband  video  amplifier  up  to  4  mc.  The 
voltage  gain  was  a  shade  over  40,  so  that  a 
bit  over  1  volt  would  be  eoough  input  for  a 
good  clear  pattern  on  the  'scope. 

Heater  and  plate  ratings  for  these  tubes 
were  a  trifle  high  for  the  additional  power 
transformer  added  to  the  original  Simplescope 
power  supply  circuit  to  build  up  the  voltage 
to  900  volLs  for  the  3BP1  CRT,  but  no  tiouble 
was  experienced  in  using  this  transformer  to 
supply  the  amplifier  The  amplifier  and  added 
power  supply  circuit  are  shown  in  Fig,  1  add- 
ed to  the  original  Simplescope  circuit  of  my 
previous  article.  Points  of  attaclnnent  are 
marked  with  an  "X/*  and  other  added  parts 
marked  by  a  *** 

Switching  is  now  done  by  a  4-pole,  4-posi- 
tion  switch  to  give  an  added  position  to  turn 
on  the  amphfier  and  the  high  voltage  for 
monitoring  received  signals.  From  long  expe- 
rience in  using  'scopes,  I  felt  there  was  no 
need  for  continuous  receiver  monitoring,  so 
this  provision  was  made  for  turning  the  ampli- 
fier off.  The  life  of  the  CRT  phosphor  is  ex- 
tended this  way,  and  the  overload  on  the 
added  tiausforniLr  reduced* 

Switching  of  the  vertical  deflection  plate 
from  the  transmitter  to  the  amplifier  was 
avoided  by  coupling  it  to  the  "ANT"  jack  by 
a  22  nimfd  mica  capacitor.  This  vahie  gives 
adequate  coupling  at  4  mc,  yet  a  minimum 
of  bypassing  at  a  455  kc  if  frequency  from 
the  amplifier.  Switching  would  be  better,  but 
complicated,  as  the  switch  would  have  to  be 
at  the  rear,  otherwise  the  long  leads  to  a 
front  panel  switch  would  bypass  more  rf  than 
the  22  mmfd  capacitor  does.  As  an  added 
bonus,  this  circuit  will  monitor  both  trans- 
mitted and  received  signals  during  a  QSO 
without  added  relays  or  switching  when  the 
"USE"  switch  is  in  the  "RCV"  position. 

The  amplifier  can  be  built  as  a  separate  unit 
if  you  wish,  to  use  with  an  already  constructed 
Simplesci:>pe.  With  its  owti  power  supply  il 
can  be  permanently  connected  to  your  receiver 
and  its  output  plugged  into  the  rif  jack  of  the 
Simplescope  as  needed.  The  original  Simple- 
scope  circuit  must  be  changed  for  use  with 
tliis  amplifier  by  the  addition  of  a  15  K  M-watt 
resistor  between  the  rf  choke  and  ground  at 
the  rf  jack.  This  will  not  change  the  original 
operation  of  the  'scope  in  any  way. 

The  addition  of  a  pilot  proved  easy  and 
clieap.  It  can  be  added  to  any  Simplescope. 
A  rubber  grommet,  an  NE2  neon  bulb  and  a 
180  K  )i-watt  resistor  are  all  the  parts  needed. 
The  grommet  should  have  a  hole  that  fits  the 
NE2  snugly,  and  is  mounted  on  the  front  panel 
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Rear  term'nals  and  +ransformer  mounting, 
The  '*RCVR**  phono  jack  is  at  center,  bottom* 
hidden  by  the  transformer,  for  short  lead  to 
the   amplifier. 


as  convenient.  The  NE2  is  pushed  half  way 
tlini,  wire  leads  inside.  Ground  one  of  the 
wires  to  the  ease.  Connect  one  lead  of  the 
180  K  resistor  to  the  lug  of  the  "USE"  switch 
that  goes  to  the  power  transformer.  The  other 
resistor  lead  connects  to  the  iniused  lead  ot 


the   NE2,    Use    insulating    sleeving    to    avoid 
shorts, 

Cormected  this  way,  the  neon  light  shows 
three  things.  If  everything  is  hooked  up  right 
to  the  'scope,  it  acts  as  a  pilot  hght,  indicating 
if  the  power  is  ofiF  or  on.  If  the  'scope  is  noL 
grounded  it  will  not  light  at  all,  or  ver)^  dimly. 
Lastly,  if  the  ae  cord  is  plugged  in  wrong 
it  will  light  when  the  switch  is  off. 

.  The  spot  centering  problem  seemed  to  be 
due  to  the  magnetic  field  of  the  earth,  and  the 
spot  was  always  left  of  center,  no  matter 
which  way  the  tube  was  rotated.  With  the 
deflection  phites  connected  in  Fig,  1,  and  the 
locating  guide  slot  of  the  socket  on  the  bot- 
tom, two  resistors  and  a  bypass  capacitor  add 
ed  to  the  circuit  will  pvill  the  spot  over  near 
the  center.  The  bottom  or  ground  end  of  the 
uidtli  control  is  bypassed  to  ground  by  a 
.1  mfd  capacitor,  and  connected  to  the  —300 
volt  tap  on  the  power  suppK  tlirii  a  10 
megohm  J2-watt  resistor.  Various  resistors  of 
up  to  1/g  megohms  are  tried  in  parallel  with 
the  A  mfd  capacitor  until  one  is  found  that 
centers    the    spot,    and    tlien    this    resistor    is 

6CL6 


*I7V 


Corrections:    eliminate   connection   to    position    one    on    SW4 — change   "X   to  Y"   at  transformer   heater  winding. 
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soldered  in  place,    Ihis  is  much  cheaper  and 
simpler  than  putting  in  a  coatroL 

No  v-ertical  centering  was  attempted  be- 
cause the  vertical  position  of  the  spot  was  not 
far  enough  from  center  to  matter. 

The  pictures  show  the  general  construction 
of  the  "Large  Economy  Size  Simplescope.'' 
The  vertical  amplifier  is  mounted  on  a  4  x  4 
inch  subchassis,  and  uses  two  8,2  K  2*watt 
resistors  in  parallel  to  make  up  the  required 
S.9  K  4*watt  plate  resistor  called  for  by  RCA. 
Also,  the  screen  resistor  is  two  47  K  1-watt 
resistors  in  paiallel  to  get  the  24  K  2- watt 
value  required.  Power  transformers  are  mount- 
ed on  the  outside  rear  to  prevent  distortion 
of  the  spot  by  their  ac  magnetic  field.  Rf  leads 
are  as  direct  and  short  as  possible,  and  away 
from  tlie  chassis  to  avoid  losses.  No  other  pre- 
cautions (outside  of  the  usual  care  in  insulat- 
ing high  voltage  leads)  are  necessary. 

The  Large  Economy  Size  Simplescope  was 
built  in  a  Premier  Minibox,  12  x  7  x  4  inch 
sizCj  and  cost  me,  (except  for  bolts,  nuts,  wire, 
handle,  and  knobs,  which  came  from  my  junk 
box)  just  $13.85.  Many  items  came  from  kits 
and  only  the  Minibox  was  purchased  at  what 
might  be  called  tlie  standard  price,  and  was 
the  most  expensive  item,  at  $3*17*  The  two 
power  transformers  are  $L35  each  (Cat, 
#T-173  from  Olson  Electronics).  The  silicon 
diodes  costs  36<  each  (#T200,  from  TAB, 
New  York).  The  three  potentiometers  used 
should  be  lineai'  taper  if  you  must  be  par- 
ticular, but  it  really  isn't  too  important.  The 
rubber  tubing  used  as  a  grommet  around  the 
CRT  opening  Is  a  seetion  of  an  old  Stethescope 
tube  donated  li>   a  doctor  friend. 

Installation  nl  this  version  is  the  same  as  for 
the  earlier  Simplescope,  except  for  a  connec* 
tioH  to  )oiir  receiver,  Ent)ugh  rf  from  the 
transn niter  is  fed  into  the  "ANT"  jack  to 
produce  a  satisfactory  pattern  and  enough 
audio  from  the  modulator  is  fed  into  the 
'"AUDIO"  connectors  to   give  a  good  Trape- 


USED    EQUIPMENT — 
GUARANTEED  A-1   CONDITION 

4~ VIKING  ''SaO"  Transmitters  in^w  price  11060) 
only  $495.  VIKING  VALIANT  $269;  KWS-1  5805; 
GLOBE  SOO^C  f$895  new*  $425;  B  &  W  5100  $199; 
DX-lOO  $149  ;  NC60  w/5  coils  1329  ;  NC183-D  $199: 
B  &  W  L-1000.A  $229:  NC-300  1229:  COLLINS 
S2V:i  $299:  KP^Sl  PIERSON  $225:  VTKING  II  & 
VFO    $149*    Many    others    in    stock.    Write    &   ask. 

Comiilete   line  of  Antennas   &    Ham  Parts^ 

Distributor  for  Collins,  Hammarlund,  Johnson, 
HaHierafters,    Gonsetp    National,    Drake,    B    &    W- 

TOP  TRADE-INS  I 
MISSION  HAM  SUPPLIES 

5472  Mission  Blvd.  Riverside,  CaliL 

rhone  (area  code  714)    OV  3-0523 
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Prototype  t«flt«d  PB  thi  tlr  FOUR  jeara*  Pries,  re«iij  to  go  |39«95 
ilZI  J.    Tli£S£BUiy  ifl':W*     27  Berth  AV*Qtie,      St.   Joimabnrj »  TeraDct 
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K8LFI  has  come  up 
with  o  booklet  on 
'^Simplified  AAofh  ^or 
the  Homshack"  that 
yoi>  mustn't  miss*  This 
booklet  pfesents  th« 
s»mplest  ond  most  un- 
derstandable explana-* 
tion  of  the  math  thai 
v^e  need  for  ham  radio 
work  that  we  hove 
ever  seen^  It  covers 
with  utter  simplicity 
Ohm's  Law,  squares, 
roots^  powers,  frequen- 
cy VS  meters,  L/C 
logs,  etc,  h  even  in- 
troduces you  to  the 
sifde  rule.  This  will  be 
one  of  the  best  in^ 
vestments    you've   ever 
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Interior  view,  showing  method  of  mounting 
the  3BPI.  'Saddles'  are  wood,  straps  of  thrn 
(.015")  aluminum.  Insulation  board  holds  sad- 
dles, quadrupler  supply,  and  "Focus"  and 
"Brilliance*'  controls*  is  mounted  %*'  awav  fr^iw 
metal   cat  A, 

zoid.  The  best  method  of  getting  rf  from  the 
transmitter  is  by  coupliiig  thru  a  small  capaci- 
tor to  the  coax  output  caniiector.  The  si^e  of 
this  capacitor  depends  on  several  factors,  and 
cannot  be  specified.  Start  at  a  couple  of  mmfd 
and  increase  as  needed.  If  vou  have  really 
wild  SWR's  on  your  antennas,  it  mav  have 
to  be  a  variable. 

The  audio  must  come  from  the  actual  modu- 
lated voltage,  regardless  of  the  type  of  modu- 
lation used.  It  should  be  at  least  25  v  nns,  or 
80  v  peak-to*peak  for  a  good  pattern.  In  AM 
rigs,  add  one,  1-megohm,  1-watt  resistor  in 
series  (niside  the  transmitter)  with  the  audio 
lead  for  every  250  volts  of  modulated  voltage 
over  250  v.  In  some  SSB  and  DSB  rigs  the 
available  audio  may  be  insufficient.  If  so,  a 
hi-fi  audio  transformer  may  be  tried  to  step 
up  the  voltage,  but  there  is  a  possibilitv*  that 
phase  shifts  might  distort  die  pattern- 
Connecting  to  the  receiver  is  more  compli- 
cated. First  locate  the  plate  terminal  of  the 
last  //  amplifier  (the  one  tliat  feeds  the  de- 
tector) and  the  lead  from  it  to  the  last  if 
transformer.  The  connection  is  made  to  the 
transformer  plate  terminal  if  it  has  one,  other- 
wise the  tube  socket  plate  terminal  is  used- 
Tlie  'scope  is  ccmpled  to  this  temiinal  thru  a 
small  capacitor.  The  si^e  of  this  capacitor  can- 
not be  predicted  precisely,  but  should  not 
need  to  be  over  75  mmfd  to  give  a  good  pat- 
tern with  an  S9  signal.  Start  with  a  few  mmfd 
and  increase  the  vahie  until  you  get  a  read- 
able pattern  from  a  moderately  strong  signal 
Use  low-capacity  sliiekled  wire  inside  the 
receiver  for  this  connection  to  prevent  pos- 
sible if  feedback  and  oscillation.  Keep  all 
leads  short,  and  doiit  forget  there  is  phte 
voltage  on  that  if  tube!  Every  time  the  cou- 


pling capacitor  is  changed  peak  up  only  the 
Input  (plate)  side  of  the  detector  if  trans- 
former for  maximum  patterti  height  on  the 
'scope^  using  a  steady  signal  or  a  signal  gen- 
erator* The  wire  to  the  'scope  should  have  as 
little  capacity  to  ground  as  possible.  Be  sure 
the  'scope  is  grounded  to  both  ti-ansmitter  and 
receiver. 

The  6CL6  amplifiir  needs  about  2  volts  of 
rf  on  its  grid  for  the  maximum,  and  Ja  volt 
for  the  minimum,  useable  pattern. 

Remember,  tlie  oscilloscope  is  very  sus- 
ceptible to  stray  magnetic  fields^  so  for  the 
cleanest  patterns  do  not  place  it  near  any 
magnetic  devices  such  as  transformers,  relays, 
clocks,  motors,  or  even  solder  guns!  For  prac- 
tical purposes  all  transformers  should  be  at 
least  6  inches  away,  relays,  clocks,  and  motors 
a  foot  or  more. 

The  "SWITCH"  terminals  should  be  con- 
nected to  switch  or  relay  contacts  that  close 
when  the  transmitter  goes  on  the  air.  Wliile 
these  terminals  are  shorted  when  the  use 
switch  is  in  the  "RCV"  position,  spot  switch- 
ing is  required  in  the  other  two  positions  to 
avoid  **burning"  the  CRT  phosphor. 

There  is  httle  need  for  a  vertical  gain  con- 
trol The  weaker  received  signals  have  so 
much  "grass''  on  them  from  QRN  and  QRM 
that  more  gain  wouldn^t  help,  and  the  strong 
signals  can  always  be  reduced  by  the  receiver's 
li/if  gain  conti"oL  The  transmitter  aKvays 
puts  out  the  same  power  and  about  the  same 
rf  voltage  into  any  reasonably  '^flat"  coax  line. 

With  the  "USE"  switch  turned  to  the 
''ENV"  position,  the  'scope  is  turned  on,  and 
shows  tfie  envelope  type  pattern  on  transmit- 
ting. The  "TR"*  position  gives  a  trapezoid  pat- 
tern on  AM  when  tr  insmittirig,  or  a  bow-He 
pattem  on  SSB.  The  "RCV"  position  turns  on 
die  vertical  amphfier,  and  the   'scope  shows 


UnderneatK  view,  showing  amplifier  layout.  Tie 
point  strip  f center)  holds  voltago-doubier  sup- 
ply connections  and  parts.  Each  electrolytic  can 
contains  two  20mfd  450  volt  electrolytics,  with 
separate  positive  and  negative  leads.  Upper 
can  IS  used  for  the  doublet  cvrcult. 
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the  envelope  type  pattern  on  both  transmitted 
signal  and  the  received  signal,  without  further 
switching. 

The  first  two  positions  are  necessaiy  to 
monitor  your  transmitted  phone  signals  prop- 
erly and  monitoring  by  'scope  of  received 
signals  is  not  needed  95 J  of  the  time.  Once 
you  have  checked  a  guy's  modulation  and 
told  him  about  it,  and  perhaps  checked  again 
as  he  adjusted  his  gain,  there's  not  much  use 
in  watching  any  more.  So  switch  back  to 
"TR''  or  "ENV"  so  you  can  Veep  your  owti 
modulation  right  up  there  and  conserve  the 
CRT  f)hosplior  while  receiving. 

The  envelope  pattera  of  the  received  signal 
is  not  always  a  tiue  presentation  of  the  trans- 
mitted signal  due  to  the  limitations  of  the  re- 
ceiver and  the  propagation  path-  The  receiver 
bandwiddi  affects  the  apparent  modulation 
of  the  higher  frequency  sidebands,  and  the 
truest  pattern  is  shown  with  the  greatest  band- 
width. Yet  even  with  an  8  kc  bandwiddi  it 
could  be  possible  for  the  signal  to  be  over- 
modulated  by  a  10  kc  parasitic  the  receiver 
wouldn't  show!  Fading  on  the  lower  frequen- 
cies is  often  selective  enough  to  remove  either 
carrier  or  sidebands,  giving  wide  variations  in 
apparent  modulatton.  Such  a  signal  must  be 
watched  for  some  time  and  averaged  to  get 
the  approximate  modulation  percentage* 


Uespite  tiiese  Inmtations,  momtoring  re^ 
ceived  signals  by  'scope  is  a  rewarding  experi- 
ence. Certain  makes  and  models  of  transmitters 
can  be  identified  by  their  patterns!  Good, 
clean,  well-modulated  signals  look  as  good  as 
they  sound.  Surprisingly,  over-modulation  is 
NOT  the  prime  cause  of  severe  splatter!  Broad 
signals  are  often  apparently  under  modulated, 
while  the  definitely  overmodulated  ones  are 
often  smprisingly  narrow. 

There  are  so  many  variations  of  power  sup- 
plies possible  for  the  high  v^oltage  that  it 
would  only  be  confusing  to  ev^en  list  a  few. 
You're  welcome  to  try  any  and  all  varieties  of 
rectifiers  and  multiplication  circuits  that  you 
want.  The  one  shown  in  Fig;  1  is  OK  and  in- 
expensive, but  is  just  one  of  many  possibilities* 
What  Is  needed  is  900  volts  at  2  ma,  —230 
volts  at  40  ma,  and  two  6.3  heater  windings 
at  .6  amp  or  more  each, 

WAIiNING!  Ordinary  insulation  does  a 
pretty  good  job  below  1,000  volts  but  is  risky 
abo\'e  that,  so  don't  get  any  ideas  about  using 
1,250  or  1,500  volts  in  Qiese  Simplescopes. 
It  isn't  worth  the  trouble.  And  don't  get  care- 
less with  the  800  to  900  volts  in  this  scopel 
It  bites  real  hard!  Be  sure  all  insulation  is 
clean  and  unbroken. 

The  complications  added  to  the  original 
Simplescope  circuit  as  described  in  this  article 
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are  about  as  far  as  it  is  advisable  to  go  in  an 
instninient  of  this  type.  Anything  further 
would  bring  it  into  a  class  with  kit  and  com- 
mercial t>pe  scopes-  The  3-inch  Simplescope 
with  vertical  amplifier  does  a  very  adequate 
job  of  monitoring  at  a  very  reasonable  price, 
without  complicated  circuitry^,  requires  no  spe- 
cial   parts,    and    should   not   prove    to    be   a 


difficult  l)uilding  jol>. 

I  want  to  thank  Dick  St.  Amant  W0GZQ, 
for  his  thorough  testing  of  the  model  shown 
at  his  station  under  tvpieal  conditions.  I  al- 
must  didn't  get  it  hack,  he  liked  it  so  \\cll! 
And  again  mv  thanks  go  to  my  friend  Bob 
Rode  W0BRE,  for  the  excellent  photographs, 

.  -  .  W0OPA 


Cflpt.  John  Sury  W5JSN 

t39  Nebraska   Road 

Dyess  AFB,  Texas 


The  Heath  IM-30 
Transistor  Checker 


II 


J 

< 


Here  is  a  piece  of  test  equipment  that  has 
been  misnamed.  Instead  of  a  transistor  tester 
it  should  have  been  named  the  transistor 
analyzer.  This  is  exactly  what  it  does.  It  mea- 
sures SKxlOJixlOJi.  The  tester  tests  trarmstors 
and  diodes  under  conditions  that  correspond 
to  actual  dc  operating  conditions.  Since  the 
author  has  specialized  in  transistors  for  the 
past  7  years  this  equipment  is  right  up  his 
alley. 

The  kit  is  complete  and  the  instructions  are 
thorough.  Only  precision  components  were 
used  in  this  kit.  It  was  constructed  and  tested 
by  the  author  in  approximately  20  workhig 
hours. 

With  transistors  coming  into  the  amateur 


field  more  each  day  this  piece  of  test  equip- 
ment fills  the  bilk  It  would  almost  be  im- 
possible to  cover  all  the  parameters  this  tester 
covers  in  this  article. 

Just  abouL  everyone  who  even  has  a  slight 
interest  in  transistors  wonders  what  the  gain 
is  of  a  particular  transistor.  This  is  a  good  way 
to  find  similar  transistors  when  using  2  PNP 
in  conventional  push  pull  amplifiers  or  PNP 
and  NPN  in  conipletnentary  symmetry  ampli- 
fier for  receivers  or  modulators. 

Let's  cover  tlie  gain  test  (dc  beta-dc  alpha). 
Readings  are  taken  off  af  a  calibrated  direct 
gain  dial  after  the  10-0-10  micro-amp  lOOK/ 
volt  meter  has  been  nulled-  The  following  is 
the   gain  circuit: 
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OAIN    TEST    IDC  ALPHA)  [DC   BETA  J 

The  following  aclditioiial  information  may  be 
obtained   direct; 


Base  ciinent  (lb) 

Collector  voltage 

(Ec) 
Collector  current  (Ic) 
Collector  to  emitter 
leakage  (Iceo) 


Collector  to  base  leak- 
age (Icbo) 

Leak  voltage 
Short  test 

Diode  Test 


With  some  of  the  above  iiiforroation  unci  an 
external   voltmeter    used    in   several    instances 
the  following  information  may  be  obtained: 
AC  current  gain  DC  Transconductance 

ICi-IC2  Ic 


Ibi-Ibs 
AC  Transconductance 

ICj^'ICg 


DC  Base  resistance 


AC  Base  resistance 


Ibl"Ib2 

AC  Collector  resistance 


DC  Collector  resist. 

Ee 


Icl"Ie2 

What  difference  is  used  in  the  formulas  two 
different  bias  or  voltage  points  have  to  be 
taken. 

The  author  selected  a  bargain  basement 
transistor  audio  1/  t>^e  which  costs  less  than  a 
dollar  and  made  several  checks  with  some  sur- 
prising results.  It  was  a  PNP  with  a  gain  of 
90  which  is  excellent  A  transistor  has  good 
gain  if  it  has  a  gain  of  70,  The  base  ac  re- 
sistance was  750  ohms  and  the  collector  ac 
resistance  was  1500  ohms* 

The  base  and  collector  resistances  become 
important  when  a  transistor  is  to  be  used  in  a 
circuit.  This  allows  the  builder  to  properly 
match  tlie  input  and  output.  The  checker  in 
itself  is  an  education  in  transistors.  It  takes  a 
little  practice  and  usage  to  master  it-  Remem- 
ber it  is  a  piece  of  laboratory'  te-st  equipment. 
Instructions  with  the  tester  are  very  clear  to 
foUow.  .  .  ,  W5JSN 


SKYLANE  QUADS 

"famous  the  world  over!" 


Bamboo 


FOCr   FREE   LtTEBATURl 

•RfTf  DEPr.C 


Three  Bands 

40m  QUAD  KITS  AVAILABLE  flborgian 

^  •  HIGH  F/B  RATIO 
VERY  low  SWR 
•  HIGH  CAIH 

I  low  Q  -  BROADLY  TUNED 
EASY  TO  MATCH 
LOW  WtND  RESISTANCE 
J  RUGGED  CONSTRUCTION 


^kifiahe 


PRODUCT a 


406  BON  AIR  Oft 
TEMPLf  TERRACE  ,  FIA 


V 


We  spent  our  years  advertising  budget 
(ast  month,  so  look  back  on  pages  40 
and  41  of  the  October  1962  issue  of  73 
and  see  what  we  have.  You'll  find  com- 
plete prices  and  ordering  information 
there. 

KTV  TOWERS,  SULLIVAN,  ILLINOIS 


SINGLE   POLE,  SIX-THROW 

COAXIAL 
RELAY 

FOR  M0UKTIN6  ON  MAST  AND 
REMOTE  SWITCHING  UP  TO  6  ANTENNAS 


rh«n  l.lil  VSWft  «T  100  mc.  1  kw 
power  rAtiftg,  «¥ii1«lil«  in  UHF^  N, 
BCN^  TNC.  C  confwcTcws  Conhnuoui 
dgty,  over  1,000,000  pperAhon^,  S^*" 
X  2^**,  iriver  plaTecf  connectors. 


DKC-71 

w.m  UHF 
Gonnipctor 

$4950 


Manufactured  and 
Guaranfeed  by  .... 


DOW-KEY  COMPANY 


THIEF      RIVEIt      FALLS,     MINNESOTA 


TU    AMATEUR    RADIO 
IT    LOCATION  MAP 

United  States  &  Adj.  Ports  Canada-llMlco 
BRAHD  New  — UP  TO  DATE! 

SHOWS  MANY  CITIES  OF  250  POP,  &  ALL  OVER  5,000 
TOPOGRAPHIC    FEATURES,    RAILROADS,    HIGHWAYS 

&    RIVERS 

PERTINENT  DATA  ALL  STATES  IN  THE  LOWER  MARGIN 

IN  6  BEAUTIFUL  COLORS  52"  jc  34"  IDEAL  MURAL  SIZE 

CO  ORDINATES  FOR  QUICK  QTH  DETERMINAUON 

A  CAUBOOK   COMPANION- IDEAL  PIN  MAP 

CHART  SHOWS  ALL  FREQUENCIES  OF  RADIO  SPECTRUM 

(AMATEUR   &   COMMERCIAL)    (500   KC-30,000  MC) 
SCALE   }"-65  MILES;  MAILED  IN  STURDY  MAP  TUBE 

PRICE;   S3.aO 
Se«  picture  of  mop   in  Jifiw  73,  pog*  T9. 
Mplie  chocks  payable  to  Nonnon  Walkaf  WSG05 

905   Midland  Savings  BIdg.,  Midland,  Texos 

ADDL.  POSTAGE  OUTSIDE  U.S.A. 


NOVEMBER   1962 


59 


Simple 


Sauelch 


THERE  is  one  basic  circuit  missing  from 
most  receivers  currently  available  to  the 
modern  amateur-^squelch  controL  Essential  for 
VHP  operation,  squelch  can  also  provide  a 
tremendous  increase  in  operator  enjoyment  on 
the  lower  bands  or  wherever  QRM  and  back- 
ground noise  levels  are  high.  The  lack  of  such 
a  circuit  becomes  extremely  obvious  whenever 
one  of  our  present  communication  receivers  is 
used  as  a  tunable  if  for  VHP  converters.  Fortu- 
nately the  problem  is  easily  solved,  as  a 
squelch  circuit  may  be  incorporated  in  most 
receivers  with  minimum  effort  and  without 
disfiguring  the  eqinpment*  A  simple,  proven 
circuit  for  this  pm'pose  is  outlined  below* 

First,  however,  for  those  who  have  never 
used  a  receiver  with  squelch,  it  will  be  worth 
while  to  back  up  and  define  exactly  w^hat  this 
circuit  does.  Stated  simply,  the  squelch  circuit 
is  an  active  circuit  which  effectively  sOences 
the  receiver  in  the  absence  of  signals  stronger 
than  a  certain  preset  threshold.  The  word  ac- 
tive should  be  noted,  for  it  is  what  separates 
a  true  squelch  circuit  from  judicious  adjustment 
of  the  various  receiver  gain  controls-  Squelch 
circuits  are  normally  tied,  either  directly  or 
indirectly,  to  the  receiver  AVC  bus  and  obtain 
their  controUing  voltage  therefrom.  Squelch 
circuit  operation  is  based  on  the  fact  that  most 
noise  and  QR^l,  while  of  high  audio  content, 
actually  represent  little  signal  strength  and 
therefore  cannot  develop  significant  AVC  volt- 
ages. 
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There  tue  three  basic  requirements  that 
must  be  met  by  any  squelch  circuit  before  it 
can  be  considered  acceptable  for  inclusion  in  a 
typical  comirnmications  receiver.  These  are: 

1)  The  circuit  may  be  installed  without 
making  any  mechanical  alterations  to 
the  receiver. 

2)  The  squelch  tlireshold  must  be  a  front 
panel  controL 

3)  The  squelch  must  operate  reh'ably  on 
the  weakest  signal  that  may  be  dis- 
cerned above  the  background  noise  level, 

Tlie  requirements  of  item  one  are  obvious 
as  most  of  us  are  unwilling  to  compromise  the 
resale  value  of  an  expensive  receiver*  Thanks 
to  TV  (there  must  be  something  good  about 
TVl)  requirement  two  is  easily  satisfied* 
Squelch  tlireshold  can  be  made  a  front  panel 
control  by  substituting  a  dual  potentiometer 
with  concentric  shafts  for  the  original  receiver 
audio  gain  contioh  One  section  remains  a 
volume  control,  the  other  is  used  for  squelch 
tlireshold.  These  dual  pots  mount  in  tlie  same 
size  hole  as  the  original  volume  control  and 
are  readily  available  from  any  parts  house* 
The  last  requirement  is  operational  in  nature 
and  based  on  a  rather  fundamental  premise— 
none  of  us  like  to  miss  the  weak  ones  as  this 
is  where  the  DX  usually  hides! 

A  simple  circuit  which  fidfills  the  above 
requirements  is  sliovm  in  b^isic  form  in  Fig-  1* 
Its  operation  is  based  upon  the  unique  charac- 
teristics of  a  silicon  diode.  Such  a  diode,  when 
forward  biased,  represents  a  very  low  imped- 
ance. Wben  back  biased  the  same  diode  has  an 
eflfective  impedance  of  ten  or  more  megohms* 
Germanium  diodes,  because  of  their  low  back 
resistance,  wiU  not  work.  The  best  silicon 
diodes  available  are  the  high  back  resistance 
types.  The  Hughes  1N457  used  here  is  typi- 
cal  (and  also  inexpensive),  WTien  it  is  con- 
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nectcd  as  shown  in  Fig.  1,  squelch  action  is 
obtained  in  the  following  manner.  The  variable 
voltage  lead  is  connected  to  a  potentiometer 
v^^hleh  allows  this  voltage  to  be  set  as  desired. 
This  is  the  squelch  threshold  control.  The 
other  sidti  of  the  diode  is  connected  to  what 
will  be  called  the  control  voltage  and  must  be 
one  which  varies  depending  on  the  strength 
of  tlie  signal  being  received*  Audio  is  apphed 
to  the  circuit  through  dc  blocking  capacitors 
CI  and  C2.  As  can  now  be  seen,  in  tlie  ab- 
sence of  signal  it  is  possible  to  set  the  variable 
voltage  (threshold)  to  where  the  diode  is  just 
shgluly  back  biased,  blocking  the  audio.  Any 
increase  in  the  control  voltage  will  cause  the 
diude  to  conduct.  The  diode  then  represents 
a  very  low  impedance  and  allows  the  audio  to 
pass*  The  control  and  variable  voltages  are 
both  applied  through  isolating  resistors  whose 
combined  parallel  resistance  must  be  greater 
than  ten  times  the  typical  audio  impedance 
of  the  circiu't  wherein  the  diode  is  placed  in 
order  to  a\  oid  b>Tpassing  a  significant  portion 
of  the  Ltudio  voltage. 

The  first  source  to  be  considered  for  a  con- 
trol voltage  is  the  AVC  bus  itself.  Unfortu- 
nately this  bus  normally  operates  at  an 
extremely  high  dc  impedance  and  will  not 
tolerate  the  degree  of  loading  the  squelch 
circuit  would  impose  upon  it,  A  much  better 
point  to  obtain  the  control  voltage  is  the  series 
fed  screen  grid  on  the  last  AVC  controlled  if 
amphfier.  This  screen  grid's  current  (and 
therefore  voltage)  varies  in  accordance  with 
variations  of  the  dc  bias  applied  to  the  control 
grid  of  the  tube.  As  the  control  grid  obtains 


its  dc  bias  from  the  A\'C  bus  it  can  be  seen 
that  the  screen  grid  voltage  wfll  shift  signifi- 
cantly for  even  the  smallest  of  AVC  bus  fluc- 
tuations. The  screen  grid  therefore  pro\  ides 
an  excellent  source  of  control  voltage,  one 
that  has  both  convenient  magnitude  and  low 
dc  impedance. 

There  are  some  cases ,  such  as  in  the  ARC-5 
series  of  surplus  receivers,  where  all  the  screens 
are  fed  from  a  common  stiff  medium  voltage 
source.  If  this  is  tlie  case  on  your  receiver, 
tlie  particular  screen  grid  should  be  discon- 
nected from  the  common  line  and  the  circuit 
shown  in  Fig.  2  substituted.  The  screen  drop- 
ping resistor  is  chosen  to  provide  the  same 
screen  voltage  as  was  originally  present.  The 
value  of  100  K  shown  on  the  diagram  is  typi- 
cal and  may  be  considered  a  good  starting 
point  to  experiment  from.  The  screen  grid 
dropping  resistor  can  also  be  optimized  to 
provide  the  greatest  voltage  swing  for  small 
changes  in  the  AX'^C  bus  voltage.  This  value 
is  best  determined  by  trial  and  error.  So  long 
as  the  screen  grid  voltage  that  results  remains 
within  20%  of  the  original  value  operation  of 
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the  last  if  stage  vv  ill  not  be  materially  altered. 
The  best  point  in  a  typical  communications 
receiver  to  apply  tliis  squelch  is  between  the 
audio  gain  control  and  grid  of  the  first  audio 
amphfier.  This  stage,  in  its  typical  form^  is 
shown  in  Fig*  3 A*  Fig-  3B  shows  a  practical 
uistallation  of  the  squelch  circuit.  Coupling 
capacitors  CI  and  C2  have  been  chosen  so  as 
to  represent,  in  series,  the  same  impedance  as 
the  original  coupling  capacitor.  Resistor  R2 
has  been  spht  into  three  components  so  tliat 
the  actual  s(}ueleh  threshold  may  be  spread 
over  a  larger  portion  of  the  pot*s  rotation. 
R2B   shonkl   be  chosen  so  that  it  can   swing 
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the  variable  voltage  over  a  greater  range  than 
will  be  present  nnder  any  condrtions  at  point 
A  on  Fig.  2.  R2A  through  C  can  all  be  part 
of  the  same  potentiometer,  but  this  is  not  rec- 
ommended. For  the  circuit  to  work  in  a  posi- 
tive manner,  resistors  Rl  and  R2A-C  should 
be  made  the  lowest  possil^le  values  consistent 
with  satisfactor)'  performance.  Their  combined 
minimum  value  may  be  determined  in  die  fol- 
lowing  maimer-  Before  the  squelch  is  installed, 
bypass  the  centertap  of  the  volume  control  to 
ground  through  various  resistors,  (During  this 
test  the  volume  should  be  set  at  a  comfortable 
listening  level.)  The  smallest  resistor  which 
can  be  so  inserted  without  degrading  either 
the  audio  volume  or  quality  will  constitute 
the  miuinium  ac  resistance  that  the  squelch 
circuit  should  be  allowed  to  represent  between 
the  audio  grid  and  ground.  Examination  of 
Fig,  3B  will  show  that  in  the  sqtielch  circuit 
the  equivalent  to  this  resistance  is  actually 
composed  of  three  separate  parallel  compo- 
nents. (For  purposes  of  calculation  consider 
the  squelch  to  be  at  the  high  voltage  end  of 
R2B0  These  are  Rl,  R2A,  and  the  total  of 
R2B  and  R2C.  The  lluce  resistances  should  be 
essentially  equal  in  value.  Their  total  parallel 
resistance  should  approximate  the  minimum 
value  determined  above*  The  values  shown  in 
Fig.  SB  may  be  considered  typicaL 

Capacitor  3C  has  been  neglected  so  far  in 
order  to  avoid  confusing  the  basic  fundamen- 
tals. It  may  be  present  in  original  equipment 
at  either  of  the  locations  shown  in  Fig.  3A. 
When  so  placed  its  presence  serves  eitlier  or 
both  of  two  purposes •  The  first  is  to  remove 
any  trace  of  if  frequency  components  from 
the  audio*  The  second  is  to  provide  a  degree 
of  tone  oontroL  C3  sewes  both  of  these  func- 
tions in  ihe  sqnelcli  circuit  plus  one  more. 
When  the  diode  is  back  biased,  there  is  still 
a  very  small  amount  of  audio  leakage.  If  this 
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is  allowed  to  go  directly  to  the  first  audio 
amplifier  grid  an  audible  output  wiU  be  pres- 
ent at  the  receiver  speaker.  Placing  C3  as 
shown  in  Fig*  3B  shunts  this  small  audio  com- 
ponent to  ground,  allowing  the  squelch  to 
achieve  100^  quieting.  The  optimum  value  of 
3C  is  best  determined  experimentally  by  sub- 
stitution. The  larger  the  value  of  3C  the  bet- 
ter, the  limiting  factor  being  how  much  ca- 
pacity can  be  inserted  before  the  receiver's 
high  frequency  audio  response  is  reduced  to 
an  unacceptable  point*  Some  attenuation  ol 
highs  will  nomially  be  beneficial  in  communi- 
cations work,  as  will  be  noticed  when  experi- 
menting with  3C<  Typical  values  are  820  oi 
1000  mmfd. 

A  brief  examination  of  the  impedances  in- 
volved in  the  complete  squelch  circuit  is  now 
possible  and  will  help  to  explain  the  operation 
of  the  circuit.  When  tlie  squelch  is  closed 
(diode  conducting)  the  diode  represents  an 
impedance  of  several  thousand  ohms.  Since 
the  audio  impedance  of  the  circuit  between 
the  volume  control  and  first  audio  amplifier 
grid  is  typically  100  K-500  K,  the  additional 
series  resistance  of  the  conducting  diode  re- 
duces the  available  audio  voltage  only  a  few 
percent,  an  eff^ect  that  is  not  noticeable.  The 
combined  shunt  impedances  of  Rl  and  R2A-C 
decrease  the  available  audio  1-3  db,  depend- 
ing on  the  values  chosen.  This  is  not  a  serious 
loss  either  as  most  receivers  can  provide  con- 
siderably more  audio  than  is  ever  needed.  The 
impedance  of  3C  is  also  parallel  to  these  re- 
sistors but  varies  according  to  frequency,  (If 
it  is  chosen  as  outlined  above,  its  presence, 
rather  than  detracting  from,  will  probably 
enhance  the  audio  characteristics  of  the  re- 
ceiver.) When  the  squelch  is  open  (diode 
non-conducting)  the  diode  represents  a  mini- 
mum impedance  of  10  to  100  megohms.  It, 
togetlier  with  C3,  may  be  considered  an  ac 
voltage  divider.  As  C3  now  represents  a  rela- 
tively low  impedance  (approximately  100  K 
at  audio  frequencies)  compared  to  the  non- 
conducting diode,  it  can  be  seen  that  negligi- 
ble audio  voltage  will  be  present  at  tlieir 
junction,  or  therefore  at  the  first  audio  ampli- 
fier grid.  This  effectively  silences  the  receiver. 

Pln^ical  installation  is  extremely  simple. 
The  original  volume  control  is  replaced  with  a 
dual  potentiometer,  one  section  of  wliich  has 
the  value  of  the  original  audio  gain  control, 
and  the  other  section  that  of  R2B,  Most  of 
the  additional  components  may  be  mounted 
between  tlie  viilome  and  squelch  control  termi- 
nals. An  additional  multilug  lermirial  strip  can 
usually  be  mounted  somewhere  near  the  vol- 
ume control  to  provide  convenient  tie  points 
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for  tlie  remainder  of  the  circuit-  Long  leads 
should  be  avoided  if  tliey  are  part  of  the  first 
audio  amplifier  grid  circuit  Where  this  is  not 
p(jssi1jle,  such  leads  should  be  shielded  to 
avoid  hum  pickup. 

This  circuit  has  been  installed  in  several 
receivers  by  the  author,  providing  satisfactory 
results  in  all  cases.  The  actual  performance  of 
this  squelch  appears  to  be  more  eflEective  and 
reliable  than  manv  of  the  circuits  commonlv 
used    in    commercial    communications    equip- 


ment It  is  certainly  simpler  1  Effective  squelch 
action^  from  fully  silenced  to  fully  open,  is 
cotusistently  obtained  from  signals  3-6  db 
above  the  background  noise  leveL  Tliis  corre- 
sponds to  AVG  bus  variations  of  less  than  ,05 
volts.    The    advantages    of    adding    such    a 

squelch  circuit  are  many  and  worthwhile. 
Once  you  have  used  a  receiver  so  equipped, 
you  too  mil  probably  consider  squelch  an  es- 
sential control  .  ,  .  K4UWX 
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TJie  other  niglit  when  all  tlie  shows  in  Ten- 
nessee Valley  had  the  odor  of  our  local  Clark's 
Cove  mud  flats  at  low  tide^  I  placed  a  pair  of 
cans  on  my  dit  happy  head.  After  shooting 
the  60  cycles  to  my  cabinet  of  used  tubes, 
my  hearing  aid  came  to  life*  It  was  then  that 
I  heard  a  Space  Jockey  calling  a  Charlie 
Queen,  Not  being  the  type  of  fellow  that 
drinks  and  shoots  electrons  into  space  at  the 
same  time^  I  put  my  glass  of  milk  back  into 
the  ice-box  and  slapped  the  AC  to  the  55J2 
pounds  of  #12  that  I  got  from  an  old  battery 
charger.  As  soon  as  my  lA2's  got  red  on  the 
plates,  the  neighbors  buzzed  my  land  line  and 
I  knew  for  sure  that  I  was  on  the  air.  As  the 
XYL  answered  the  twisted  pair,  giving  the 
names  of  our  local  TVI  committee  to  the 
Video  Ranger  that  called,  I  gave  the  Space 
Jockey  culling  Charlie  Queen  a  long  shout. 
My  signal  must  have  punched  a  large  hole  in 
the  QRM,  because  tliis  Space  Jockey  started 
to  pump  my  call  letter  dowTi  the  coax  and 
into  my  hearing  aid.  At  once  I  knew  that  I 
had  snagged  a  DX  station.  This  RF  Jockey 
lives  a  good  five  city  blocks  away  from  my 
QTH!  He  at  once  thanked  me  for  shouting 
at  him  and  gave  ine  10  Dog  Biscuits*  This 
made  Duke,  the  canine  member  of  our  little 
family  very  happy.   He  also  reads  the  mail. 


My  contact  then  told  me  that  lie  had  his  rig 
niouiited  on  a  bread  board.  Knowing  that 
most  bread  comes  aheady  shced^  tliere  must 
be  plenty  of  tliese  boards  on  the  surplus  mar- 
ket. He  did  however  put  a  good  signal  into 
my  bucket  of  tubes,  in  fact  enough  to  make 
my  cans  rattle.  At  tliis  point  I  switched  to  my 
Pretty  Mary  Squacker,  and  gave  this  Space 
Jockey  an  RST  report  of  3  square,  I  could  not 
give  him  a  true  reading  from  my  S  meter,  as 
it  is  one  that  I  picked  up  at  a  surplus  store 
and  onlv  reads  "The  Flow  Of  Fuel  Per  Hour/' 
He  told  me  that  he  could  not  have  a  long 
winded  Rag  Chew  at  tliis  time  as  his  favorite 
gun-slinger  would  soon  appear  on  tlie  one-eyed 
monster.  He  thanked  me  for  the  shout  and  tlie 
QSO  which  he  said  was  Real  Arm  Chair  Copy 
all  the  wav.  He  asked  me  to  send  him  some 
wall-paper  for  his  shack  I  told  him  that  I 
would  send  his  wall-paper  by  the  next  Pony 
Express,  I  thanked  him  for  the  chew  as  I 
sent  him  73*  Then  I  slung  it  back  at  him  to  tie 
the  ribbons  on  it  saying  that  T  would  see  him 
down  the  log.  After  that  I  pulled  the  Main 
and  slapped  his  name  along  %vith  his  XYL*s 
handle  on  the  log.  I  must  finish  this  now,  for 
some  Joaker  in  a  white  coat  is  standing  in 
back  of  me  with  a  big  net, — ^"Must  be  a 
TVI  Complaint!" 
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Transceiving 


Dean  Cupp  W4JKL 

DID  you  ever  build  a  transceiver  and  end 
up  v«th  a  switching  circuit  using  so 
many  contacts  you  didn't  know  what  to  do? 
Relays  and  switches  with  many  contacts  are 
expensive  and  are  more  subject  to  failure.  If 
you  share  tliis  common  problem  Fig.  1  may 
be  for  you, 

VI  is  an  ordinary  class  C  power  amplifier, 
V2  is  the  controlled  stage.  When  the  power 
amplifier  is  operating  a  negative  voltage  is 
developed  across  RI,  the  grid  bias  resistor. 
Since  this  negative  voltage  is  only  present  dur- 
ing transmit  it  may  be  applied  to  the  control 
grids  of  one  or  more  stages  of  the  receiver 
driving  the  tube(s)  to  "cut  oflF."  In  this  condi- 
tion no  (or  very  little)  plate  current  is  drawn 
and  no  signal  is  passed.  AVC  acts  the  same 
way  with  a  very  strong  signal. 
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RFC,  CI,  and  C2  are  to  prevent  robbing 
VI  of  drive  or  interfering  with  the  operation 
of  the  controlled  stage,  and  should  be  values 
appropriate  to  the  frequencies  used.  (C2  will 
probably  be  larger  than  CI.)  CI  and  C2  are 
in  parallel,  as  the  lead  could  pick  up  a  signal 
causing  interference  to  the  circuit  at  the  end 
un-bypassed.  Check  to  see  that  you  have 
enough  negative  voltage  across  Rl,  or  in  the 
case  of  a  higher  powered  transmitter,  Rl 
could  be  made  a  voltage  divider.  It  is  recom- 
mended that  the  mixer  and  audio  stages  be 
controlled.  Happy  soldering  and  73. 
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information   &   equipment   list,   write  to  TOM, 

WIAFN,  ALLTROMCS'HOWARD  CO,^ 
Box    19,   Boston   1*   Mass.   RIeliinond  2-0048. 
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spotting  Simp 


George  Thurston  W4MLE 
3407  Proct  Drive 
Tallahassee.  Florida 


^¥^HE  Htuth  Apailie  and  oilier  tiaii.siuiUeis 
X  ai'e  cfiiiippc^d  Willi  shiny  bright  red 
"spotting'  buttons  which,  according  to  the 
manufacturers,  are  supposed  to  let  you  find 
your  o\^Ti  signal  in  the  receiver  without  putting 
a  signal  on  the  air. 

But  in  practice,  it  often  takes  two  left  hands 
or  an  assistant  operator  to  do  the  job  in  less 
time  dian  it  takes  to  tune  up  tlie  rig  on  a 
new  band. 

These  **spolting  buttons"  generally  do 
nothing  but  turn  on  the  VFO  (and  all  subse- 
quent stages)  williout  actuating  the  antenna 
change-over  relay  or  receiver  muting  device. 

In  phone  operation  this  is  usually  OK,  ex- 
cept that  the  signal  is  often  so  strong  you 
ean't  zero  a  weak  signal  accurately  because 
you  fust  can't  hear  the  beat  note. 

CW  operation  goes  something  like  this: 

(1)  You  find  an  S-5  DX  signal  down  the 
band  calHng  CQ 

(2)  Turn  off  B-phis  to  the  final 

(3)  Hold  the  "spotting  button"  down  with 
one  left  hand 

(4)  Turn  tlic  VFO  knob  with  the  other  left 
liand 

(5)  Reduce  the  receiver  BF  gain  with  the 
right  hand  to  avoid  arcing  between  your  ear 
drums  as  the  "spotting"  signal  screechy  into 
place. 


SUFFER 


DRIVER 


e*- 


SW  ON  P4NEL 


&  3vAC    (FROU  XMTR 
FILAkCNT    STT^NGI 


*?    fi  Tf     COIL 


KEY    UNE 


(MICRO     5W    ^  K£Y} 


(fi)  Restore  B-plus  to  the  final  and  restore 
Hx  gain  to  normaL 

Failure  to  kill  B-plus,  of  course,  defeats  the 
purpose  of  the  spatting  switch.  Since  the 
switch  in  effect  simply  closes  the  key,  you*d 
put  a  carrier  on  the  air  if  the  final  B-plus 
stayed  on. 

The  solution— in  the  Apache^  DX-lOO,  or  al- 
most any  other  transmitter  of  whatever  make 
—is  a  simple  DPDT  relay  with  a  6.3v  AC  coiL 

The  relay  is  connected  so  that  one  pair  of 
contacts  will  close  the  key  line  when  the  relay 
pulls  in. 

The  other  pair  of  contacts  disconnects  the 
plate  voltage  from  the  buffer  and/or  driver 
stages  following  the  \'FO.  This  automatically 
keeps  the  spotting  signal  off  the  air. 

The  former  **spotting''  button  on  the  front 
panel  may  now  be  used  to  close  the  circuit 
to  the  relay  coil  A  still  better  system,  however, 
is  the  one  IVe  installed  in  my  Apache. 

Tlie  switch  lead  for  the  relay  coil  is  brought 
out  through  the  accessory  plug  and  connected 
to  a  micro-swatch  mounted  next  to  the  key. 
Thus,  simply  by  moving  my  forefinger  from 
key  to  switch  toggle,  I  can  actuate  the  relay, 
leaving  mv  (onlv)  left  hand  free  to  twist  the 
VFO  knob. 

With  only  the  driver  stage  disabled  by  the 
relay,  1  found  the  spotting  signal  still  too  strong 
for  comforta!)]e  CW  work.  So  I  rigged  it  to 
cut  off  plate  voltage  to  both  the  buffer  and 
driver.  This  worked  fine  for  CW  but  gave  too 
weak  a  signal  to  use  on  strong  phone  signals, 

The  solution  was  a  two-position  rotary 
switch  mounted  on  the  front  panel  in  the  place 
formerly  used  by  the  "spotting'"  pushbutton. 
In  one  position,  this  switch  causes  the  relay  to 
kill  only  the  driver.  In  the  other  position,  the 
relay  kiUs  both  the  driver  and  buffer. 

Spotting  with  this  arrangement  is  absurdly 
te. 

(1)  Hit  the  spotting  switch  at  the  key 

(2)  Twist  the  VFO  knob 

(3)  Release     tlie     spring  -  return     spotting 
switch. 
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CUTS  WIRING  COSTS!  k. 


PLUS- 
MASTER  POWER 


CONTROL 
BOX 


r 


MODEL  24 

$8*50 


FtATED 

15  AMPERES. 

m  VOLTS. 


OFFERS  YOU  6  SOCKETS  WHERE  YOU  NOW  HAVE  1 


Heavy  duty  features  insure  fong-Eife  and  complete 
utility  for  use  on  equipment  or  in  shop  or  plant! 

SfNO  FOR  UTERATURE 
OUOTATION  FOa  SFEaAl  UNITS  ON  RBQUiST        ^^^'^^ 


'?. 


WABER  ELECTRONICS,  INC.  , 

Hancock  &  Somerset  Sts,     Phil  a.  33,  Pa.       ^'^^h^^*' 


Panel  Mounled  Fuse 
On  OH  %mkt 
PM  Lighl 
Tough  U  L  CordsEt 
Moldeii  f  lug 
U.  L.  Aiiprnved 
Components 


Moui^ting  Ears 

SilferGtaif  Seimleii 
Hammertflne  Ca&e 

**U"  GmutiCl 
Recepticle^ 

Ad^plor  Free 


Model  Z4CB  (CtrcuU  Br«iker  Type)  S1D.50 


Coax 


vs 


Open  Line 


B^ll    Roberts    W9HOV 
Gain,   Inc. 


Sometimes  progress  does  more  barm  than 
good.  \Voild  ^Va^  II  brought  us  the  coax 
cable.  Almost  every  amateur  has  used  it  in 
or  around  the  sliack.  Up  to  the  point  when 
cable    became    available     for    amateur    use. 


everyone  used  a  variation  of  open  wire  feed. 

We  feel  that  we  should  make  a  box  score 
on  this  old  feed  style  and  let  you  decide 
which  is  best.  Score  it  honestly  and  let  the 
chips  fall  v\here  they  may: 


*  *  t  * 


*•*■**» 


Weiglil 

* 

Losses  mount  heavily  witli  High  SWR   .....*. 
Will  excessive  losses  render  Litie  Inoperable   . . 

Will   insulatioii   burn  throiigli    ,.-.,.-.,, 

Losses  at  220  mc   (100  feet)   Pwr  pet* 
(using        144  mc 
RG5SU  as  50  mc 
com,)  14  mc 

Deteriofntion   w^ith   age    ,  ,  • . 

Capitanee  in  mmfd    * 

When  used  as  untimed  line  .  < ..-.>* 

Precautions  for  water  on  the  line  .  .  - 
Effected  b>    nearby  objects   .  .  * 


«  • 


«■««#»*«« 


#    «     «    •     4    «     m 


■     «     •    «-     > 


(«pt«.i..9l».4***P'»''« 


*      I      »■***■*      * 


*      •     «      •     *      • 


«*.<*« 


Now  that  I  have  given  the  pros  and  cons,  it 
would  seem  that  tlie  score  is  10  to  1  in  favor 
of  open  line, 

Let*s  assume  we  have  a  2  meter  antenna 
100  feet  in  tlie  air.  Using  coax  all  the  way 
could  result  in  the  loss  of  70  per  cent  of  the 
power*    Using  open   wire  cuts  this  to  a  4-8 


«      *      ■■      i      • 


Open  Wire 
Light 

No 
No 
No 

6  per  cent 
4*8  per  cent 
2  per  cent 
1  per  cent 
Cheap 
Negli  gable 
O  (virtually) 
Good 
None 
Some 


Coax 
Heavy 

Yes 
Yes 

Yes 

80  per  cent 
70  per  cent 
46  per  cent 
14  per  cent 


28.  5 
Questionable 
Must  be  sealed 
Very  Little 


per  cent  loss  (1/14),  After  reaching  the  shack 
it  should  be  converted  (balun)  to  coax.  This 
takes  a  little  matcliing  but  maybe  the  saving 
of  65  odd  percentage  points  of  power  makes 
it  well  worth  tlie  "tiouble?/* 

We  are  not  asking  you  to  go  to  open  line, 
we  are  inst  asking  if  you  can  afford  not  to. 
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New 


/ 


New 


The  Biggest 


Allied  Radio  is  not  only  a  good  73  supporln-, 
but  they  also  liLive  an  interestiiig  line  of  ham 
gear  and  test  equipment  that  they  turn  out. 
The  Allied  catalog  has  for  years  been  con- 
sidered the  most  complete  parts  and  equipment 
catalog  avaihible*  The  1963  issue  is  now  out 
and  if  you  haven*t  aheady  received  one  you 
would  do  well  to  let  them  know  of  your  in- 
terest with  a  postcard.  Mention  73* 


/ 


Coax  Switch 


Bay  Roy  Electronics,  well  known  for  their 
coax  relays,  now  has  a  cute  httle  DPDT  coax 
switch  \\hich  will  work  at  frequencies  up  to 
3000  mc.  The  switch  will  liandle  100  watts  and 
has  BNC  connectors.  Drop  a  line  to  Bay  Roy 
for  prices,  16608  Madison  Avenue,  Cleveland 
7    Ohio. 


HE^45 


HE- 50 


Lafayette  Radio  is  coming  out  with  new  ham 
gear  so  fast  that  it  is  difficult  to  keep  up  with 
them.  Their  newest  releases  are  a  pair  of  six 
and  ten  meter  transceivers.  The  IlE-50  is  the 
ten  meter  model,  runs  twelve  watts  to  a  2E26 
final  and  uses  the  popular  7  mc  crystals.  TJie 
built-in  dual  117  vac/  12  vdc  power  supply 
allows  the  unit  to  be  used  either  at  home  or  in 
the  car  without  changes  or  separate  power 
supplies.  Comes  complete  with  push-to-talk 
mike  for  $109.50,  all  set  to  go.  The  HE-45  six 
meter  model  is  similar,  using  the  8  mc  crystals 
and  sells  for  the  same  remarkable  price*  The 
receivers  are  superhets  with  a  1650  kc  f/  and 
an  rf  stage  for  good  sensitivity  and  rejection 
of  images-  Both  are  15  pounds^  great  for  por- 
tability. Write  Lafayette,  111  Jericho,  Syossett, 
N,  Y*  or  just  buy  one  from  this  writeup  or 
their  ad  on  page  3. 


Heath  Catalog 

The  Heath  Company  is  getting  out  a  larger 
and  larger  catalog  every  year.  Now  it's  be- 
ginning to  look  more  the  size  of  a  Sears  catalog. 
If  you  can  read  the  latest  catalog  without  eat- 
ing your  heart  out  for  aD  tliat  ham  gear  tlien 
you're  suffering  from  a  lack  of  imagination. 
Boy,  if  I  luid  money  could  I  tear  into  an  order 
blank!  Heath  has  more  ham  gear  than  any 
other  classification,  too!  Write  to  Heath  for 
their  new  100  page  catalog.  Benton  Harbor, 
iigan. 
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PEL  ELIMINATES  THE  «Rtg: 

AND  FREES  YOU  FROM  POWER  LINES 


TRANSISTORIZED  •  BATTERY 
POWERED  •  CONVENIENT  ONE 
HAND  OPERATION  •  WEIGHS 
ONLY  14  OZ.  •  LETTER  KEYED 
COILS  AND  SCALES  •  FREQUENCY 
RANGE  3.5  TO  230  MC.  •  EPOXY 
COATED  COILS  WITH  RELIABLE 
BANANA   PLUGS. 

KIT  $29.90  •  ASSEMBLED  $39.90 
SEND  FOR  TECHNICAL  BULLETIN 


Another  Exclusive  Item  —  TRANSIS- 
TORIZED SIGNAL  GENERATOR  • 
135  KC.  TO  120  MC.  •  CB  XTAL 
SOCKET  ON  FRONT  PANEL. 

KIT  $34.90  •  ASSEMBLED  $54.90 

At  Better  Dealers 

IJJiELECTRONICSl 

214  MAIN  ST.  •  HACKENSACK,  N.J. 


"^^ 


i 


CB  Walkie-Talkie 


While  we  don't  ordinarily  pay  much  atten- 
tion to  the  new  CB  gear  that  is  announced, 
this  one  looks  worth  a  mention*  Lafayette's 
HE-66L  CB  Walkie-Talkie  sells  for  $19.95 
each  and  uses  crystal  control  for  both  receive 
and  transmit,  plus  a  superhet  circuit  in  the 
receiver!  Four  transistors  and  a  diode  are  used. 
Complete  with  leather  carrying  case,  antenna, 
crystals  and  batter ies,  85  m\v  power  so  yon 
chin't  even  liave  to  have  a  CB  license  to  use  it. 
A  pair  of  tliese  ($38.95)  are  mfghty  liandy 
nrouiul  any  ham  shack*  Lafayette  Radio,  Syos- 
set,  L.  L,  N.  Y. 


Bigger  Than  a   House 

The  Telrex  full  size  40  meter  beam,  com- 
plete with  46'  boom!  Price?  $725.00  without 
the  cottage. 

Books 

Radio  Frequency  Sy§tems  is  the  first  vol- 
ume of  the  Modern  Coiiimunicalioiis 
Course  written  by  Mr,  Edward  M  Noll, 
\V3FQJ,  and  published  by  Howard  \V.  Sams 
and  Co.,  Inc,  of  Indianapolis,  Indiana.  It  is  de- 
signed to  lit  with  others  in  the  course  to  give  a 
practical  and  comprehensive  C()\erage  of  radio 
commnncations.  The  reader  is  assumed  to 
have  a  basic  unders  tan  ding;  of  radio  receiver 
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operation  and  some  fundamental  knowledge 
of  electronics.  However,  basic  theory  aiid 
modem  design  concepts  are  included  in  each 
volume. 

Hadio  Frequency  Systems  contain  com- 
prehensive coverage  of  Radio  Fundamentals, 
Class  C  Amplifiers,  Oscillators,  Exciters  and 
Frequency  Multipliers,  Power  Amplifiers,  An- 
tennas and  Lines,  Antenna  Matching  and 
Tuning  Systems,  and  Transistor  RF.  Circuits. 
Although  the  course  is  primarily  intended 
for  use  as  a  classroom  text,  the  st\ie  of  writ- 
ing  is  so  explicit  that  it  is  readily  usable  for 
home  stxidy.  This  should  prove  a  worthwhile 
addition  to  your  libra^\^  Price:  $4,95.        H.P, 

Having  Fun  With  Transinlors  is  anotlier 
Howard  W.  Sams  Photofact  pubUcation  by 
Ken  Buckvvalter.  If  you  have  any  old  oatmeal 
boxes  laying  around,  this  is  the  book  for  you. 
There  are  thirteen  simple  transistor  circuits 
fhat  you  can  amaze  and  mystify  your  friends 
with.  Sample  chapters:  Home  Broadcaster, 
The  Speaker  Mike,  "Boris"  the  Talking  Skull, 
and  the  Musical  Oatmeal  Box,  Aside  from  a 
brief  chapter  on  construction  hints,  there  is 
nothing  specifically  for  the  ham.  L.T. 


WHttlMftt'.:' 


General  Coverage   Receiver 

The  Lafayette  HE-GO  covers  from  550  kc  to 
30  mc  in  four  bands  and  is  priced  at  only 
$39.93,  Three  tubes  plus  diode  for  five  tube 
performance.  Built-in  speaker,  Superhet  circuity 
bfo,  etc. 


SWR   Bridge 

Lafayette  has  come  out  \s'ith  a  power  meter 
and  SWR  Hridge.  This  is  designed  for  CB  use 


primarily,  but  i.s  quite  useful  for  ham  applica- 
tious  up  to  50  mc  and  up  to  15  watts,  whicli 
covers  a  lot  of  teiiitorv.  The  SWR  function 
will  handle  up  to  1  kw,  but  the  power  meter 
is  limited  bv^  the  15  watt  dimimy  load  built  in. 
Model  T^i-58  ($27.95).  Lafayette  Radio, 
Syosset,  L,  L,  N.  Y. 


Th 


e  Inve 


rted 


Vee-Beam 


Paddy   Lsbaio  W8DLU 

Y^URS  Truly — may  or  may  not  have  been 

the  inventor  of  the  Inverted  Vee  antenna, 
however  in  1926  I  discovered  that  by  slanting 
two  wires  earth -ward  I  began  getting  better 
reports  from  my  one  tube  CW  transmitter  than 
with  a  horizontal  Vee  and  long  wire  antenna 
that  I  previously  had  been  using. 

Through  the  years  since  that  time  I  have 
tried  every  conceivable  type  of  antenna  from 
the  bed  spring  to  the  super  rhombic,  etc,  but 
for  all-around  performance,  simplicity  of  con- 
struction, ease  of  feeding  and  pruning  I  give 
the  Inverted  Vee  top  honors. 

During  the  past  year  I  have  been  using  a 
modified  form  of  the  vee  which  I  call  The  In- 
verted Vee-Beam.  And  I  have  found  results 
most  gratifying.  From  W8DLU  running  150 
to  250  watts  I  have  proof  of  WAG  with  QSL's 
from  most  all  of  Europe,  S.  Africa,  S.  America, 
Pacific  Islands  and  Japan,  all  on  80  meter  CW, 
and  Europe,  S,  America  and  Pacific  on  75 
meter  AM  fone. 

As  many  readers  know,  the  Vee  can  be  hung 
from  house  top,  tree,  window  ledge,  borrowed 
utility  pole  etc,  I  have  selected  to  use  a  25 
foot  mast  above  the  house  top  with  pulley  hung 
thereto  for  raising  or  lowering  antenna  at  wilL 
The  reflectors  as  shown  here  may  or  niav  not 
be  used  but  I  have  found  that  besides  providing 
extra  gain  they  also  serve  as  extra  guy  wires. 

Due  to  slight  rise  in  resonant  frequency 
when  slanting  wires  toward  ground,  the  In- 
verted Vee  will  require  slightly  longer  legs 
than  the  standard  dipole  requirements.  Coax 
cable  of  most  any  type  may  be  used  for  feed- 
ing if  builder  intends  to  work  within  50  to 
100  kilocycles  of  desired  portion  of  given  band. 
However,  for  covering  an  entire  band  such  an 
80,  75  and  40  meters  with  one  antenna,  it  i^ 
suggested  that  open  wire  feeders  with  a  suit- 
able antenna  coupler  be  used.  In  making  checks 
with  other  hams  in  this  area  I  have  found 
that  300  ohm  TV  twin  lead  and/or  the  com- 
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INSULATORS 
TRE£ 


SPAQHG 

17  yz  FT 


ELEWEJ^TS 


GARAGE 
ROOF 


JUMPER 
00 ETHER 


SPACn^G 
17    t/2  FT 


STilKE 

2  FT     ABOVE 
GROUND 

mon  1  inch  spaced  open  wire  line  that  is  used 
in  some  TV  installations  also  make  suitable 
feeders  for  the  Inverted  Vee.  The  coupler  used 
at  W8DLU  is  on  the  order  of  one  described 
in  March  1959  QST  (McCOY) .  If  open  wire  or 
twin  lead  is  used  it  is  desirable  to  cut  feeders 
%  or  %  wavelength  long*  However  if  slightly 
shorter  or  longer  line  is  necessary  the  antenna 
coupler  will  tune  out  enough  reactance  for  de- 
sirable operation.  Coax  f  eedline  may  be  of  any 
length. 

Dimensions  as  shown  here  are  for  80  meter 
antenna  and  may  be  cut  in  half  for  a  40 
meter  antenna  and  so  on  for  20  meters.  How- 
ever keep  feed  point  as  high  as  possible.  You 
will  note  through  checking  with  grid  dipper  or 
SWR  bridge  that  these  measurements  may  not 
hold  true  for  you.  This  is  due  to  ground  con- 
ductivity, surrounding  objects,  etc.  The  sim- 
plest way  is  to  add  or  cut  antenna  length  for 
the  lowest  SWR  reading. 

Some  readers  may  ask,  how  can  reflectors 
directly  beneath  the  antenna  act  as  reflectors? 
Will  they  reflect  skjn^ard  or  what?  As  far  as 
I  can  determine,  the  Inverted  Vee  is  a  semi 
vertical-semi  horizontal  antenna.  While  making 
field  strength  cheeks  we  have  found  strongest 
lobes  off  the  upper  portions  of  the  antenna 
and  those  lobes  increased  further  along  the 
antenna  legs  with  the  use  of  reflectors.  Signal 
reports  especially  from  DX  were  stronger  when 
reflectors  were  used.  *  *  .  W8DLU 


TONS     OF     AMATEUR      EQUIPMENT      IN      STOCK 


fflBSB?!H 


SAN    DIEGO 
1331    India    Street  BE9-0361 


MON  -  F  R  J     6:30    to    8:00 


SAT      B:30   fa   S^OO 


Natrona!  Wide-Band  FM  Calling 
and   Working  Frequencies 


52.525  mc 


146.94  mc 


TR 
S¥lflTCH 

(TRANSMIT/RECEIVE  SWITCH) 


MO 


An  elecfronic  antenna  changeover  switch.  TransmiMer  is 
eontinuoLisly  connected  to  antenna,  antenna  circuit  to  re- 
ceivef  Is  blocked  during  transmit.  Ko  switcti  contacts  to 
arc  or  burn.  Switching  is  instantaneous.  Selectable 
bandswitching  insures  no  lass  fn  receiver  sensitivity. 
Substantial  gain  in  receiver  sensitivity  results  \n  most 
installations-  Ideal  for  break-in  operation  on  CW,  5SB 
and  AM,  Bartdswitcti  convenientljf  located  on  front.  Three 
coax  connectors  are  mounted  on  rear.  Conservatively  de- 
signed for  full  legal  power.  Operates  from  115  volts, 
60  cycles.     For  52-75  otim  lines. 

Size  43/4^'  X  4"  X  SVs" 
BABKSR  &  WILLIAMSON,  Inc. 

^adio  CommiKicniion    Qqiii\n\\€nl  Qim^  1932 

BBESTOL.,   PENNSYLVANIA     *      STIllwell    8'€68l 


DOW-KEY  DK60  SERIES 


DK60-C2C 


'-^    Small  Compact, 
Light  Weight, 


4  VERSATILE 

MODELS 
A.C.  or  D,C. 


COAXIAL 
RELAYS 


Also  Available 

with  Type   C, 

TNC.  BNC.  N  fr 

UHF  Connectors 


Outstanding  favorite  for  amateurs  ,  , 
binations  for  industrtals!  Low  VSWB  — 
from    0    to    500    mc.     LOW    LOSSES    . 
Pressures.    LOW  CROSS-TALK  through 
"isolated  connector"   arrangement,    KIGH 
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Cho 


Evaluator 


Ronald  Ives 

2075   Harvard  Street 

Palo    Alto,    California 


TT  is  customary  and  traditional  in  electrical 
and  electronic  work  to  evaluate  large  in- 
ductances by  use  of  an  impedance  bridge,  an 
instrument  so  costly  that  few  amateurs  and 
experimenters  can  afford  it.  Impedance  bridges 
range  in  price  from  a  kit  (Heath  IB-2A),  cost- 
ing $69.95  plus  several  evenings  of  work,  to 
beautiful  laboratory  instruments  costing  about 
as  much  as  a  new  car*  Unless  the  bridge  is 
to  be  used  many  times  a  day,  or  in  work 
where  precision  is  of  great  importance,  its 
purchase  is  not  usually  justified. 

More  than  a  decade  ago,  when  the  grid-dip 
oscillator  became  a  standard  laboratory  instru- 
ment, it  was  found  that  small  inductances  could 
be  evaluated  by  shunting  them  with  a  known 
capacitance,  and  then  determining  the  resonant 
frequency  of  the  circuit.  From  this,  the  induc- 
tance was  computed.  This  method  works  very 
well  indeed  for  radio  and  if  frequencies,  but  is 
impractical  for  large  inductances,  because  few 
grid -dip  oscillators  will  go  low  enough  in  fre- 
quency, and  the  Q  of  large  choke  coils  is  so 
low  that  a  nonambiguous  resonance  point  is 
hard  to  find. 

There  should  be  some  method  of  evaluating 
large  chokes  by  use  of  ordinarily-available 
shop  instruments.  There  is!  Requisites  are  a 
voltage  source  of  known  frequency,  a  low  drain 
multimeter  or  ac  VTVM,  a  resistor  of  known 
value,  and  some  brains. 
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Fig,   1   Simple  ac  circuit  contairting  inductance 

and  resistance. 


In  any  ac  circuit,  such  as  that  of  Fig,  1* 
containing  both  inductance  and  resistance,  the 
impedance  can  be  found  from  the  ac  adapta- 
tion of  Ohm's  law: — 


0       Z- 


Es 


In  which  :— 


Z  —  impedance  of  circuit  (ohms) 

I  =  current  through  circuit  (amperes) 

Es  ^  supply  voltage   (volts) 

Quite  obviously,  Es  can  be  measured  di- 
rectly by  use  of  the  multimeter  or  ac  VTVM. 
Current  through  the  circuit,  I,  seems  to  be  a 
problem  at  first,  as  few  amateurs  or  experi- 
menters have  access  to  an  ac  milliammeter. 
However,  known  the  value  of  Rs  (we  can  meas- 
ure it  with  the  multimeter  if  necessary) ,  and 
the  voltage  drop  across  it  (measure  it  with  the 
multimeter  or  ac  VTVM),  Es,  we  can  compute 
the  current  through  the  circuit  from:— 


2) 


Substituting  these  obtained  values  in  (1) 
gives  us  the  impedance  of  the  circuit  of  Fig,  1. 
Computation  is  simplified  if  we  combine  the 
formulae,  by  substitution^  obtaining; — 

3)      Z=-^|^ 

Even  though  we  know  the  impedance  of  the 
entire  circuit,  we  still  cannot  compute  the  in- 
ductance of  the  choke  by  any  reasonable 
method,  as  most  chokes  have  a  finite  internal 
resistance,  which  must  also  be  taken  into 
consideration.  Actual  circuit,  in  the  configura- 
tion of  Fig.  I,  taking  into  account  the  internal 
resistance  of  the  choke,  Ri,  comprises  Fig.  2. 
Impedance  of  this  circuit,  already  found  ex- 
perimentally from  (3),  is  also  given  by: — 


4)      Z 


=/ 


Rs  +  Ri)2  +   (Xi) 
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Fig*  2  Series  L-R  circuit  including  internal  resis- 
tance of  choke. 

and*  because  things  equal  to  the  same  thing 
are  equal  to  each  other,  we  can  combine  (3) 
and   (4),  obtaining:^ — 


The  value  of  the  inductance,  L,  is  in  henries. 

At  first  glance,  this  appears  to  be  a  pretty 
complicated  and  difficult  formula.  Actually,  as 
all  values  to  the  right  of  the  equality  sign  are 
simple  constants,  each  group  of  terms  can  be 
evaluated  individually,  and  the  actual  compu- 
tation takes  only  a  couple  of  minutes.  When 
a  60  cycle  voltage  source  is  used*  the  denomina- 
tor, 2wf,  computes  out  to  376,9920,  which  be- 
comes 380  for  purposes  of  practical  compu- 
tation. 

To  evaluate  a  choke  by  this  method,  we  must 
measure  internal  resistance  of  choke,  Ri;  value 
of  added  resistor,  Rs;  supply  voltage,  Es;  and 
drop  across  added  resistor,  E-,  To  illustrate 
with  a  practical  example,  measurements  made 
vpith  a  specific  choke  are: — 


5) 


EsRs 


^=    /{R 


s  +  Ri)*^^{Xi) 


from  which  we  can  evaluate  the  inductive  re- 
actance* This  can  be  simplified  by  standard 
algebraic  methods  to: — 


Ri 

= 

910  ohms 

Rs 

' — '■ 

1000  ohms 

h:s 

^ 

25  volts   (60 

cycles) 

K, 

' — 

2.4  volts 

and,  as  Xi  =  2irfL  (f  is  frequency  in  cycles 
per  second),  the  inductance  can  be  comnuted 
directly  from: — 


n  L./^E^^ 


2lf  f 


Substituting  in  formula  (7),  we  find  that 
the  value  of  the  choke  is  27  henries.  Name- 
plate  value  of  the  choke  (a  Stancor  C-1515) 
is  20  henries  at  15  ma  dc,  and  nameplate  re- 
sistance is  900  ohms.  Computations  were  car- 
ried to  three  significant  figures  only,  as  the 
multimeter  used  was  dependable  only  to  one 
percent. 

Subsequent   checking    of   a    number    of    in- 
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Fig,  3  Circylf  of  cKoke  evatuafor, 

ductances,  both  by  this  method  and  by  use  of  a 
high-grade  laboratory  bridge,  showed  that  the 
difference  between  the  two  methods  seldom  ex- 
ceeded two  percent,  which  is  surprisingly  good 
when  it  is  noted  that  this  simplified  method 
minimizes  the  elficts  of  distributed  capacity 
in  the  choke  by  use  of  low  frequency  (60 
cycles),  whereas  the  laboratory  bridge,  by  a 
series  of  somewhat  involved  measurements  and 
computations,  is  supposed  to  eliminate  its  ef- 
fects entirely. 

These  tests  also  showed  that  the  actual 
measurement  time,  including  computation^  w^as 
shorter  with  the  evaluator  here  described  than 
with  the  more  complicated  bridge;  but  the  set- 
up time — i.e.  finding  and  connecting  the  instru- 
ments and  components — was  about  half  an 
hour.  To  stop  this  waste  of  time,  which  adds 
up  to  a  considerable  figure  over  a  period  of 
months,  the  essential  parts  of  this  choke  eval- 
uator were  assembled  in  a  bakelite  utility  box, 
using  the  circuit  of  Fig-  3,  and  made  a  per- 
manent addition  to  the  laboratory  instrument 
stock.  Parts  actually  used  are  noted  on  the 
diagram,  but  electrically  equivalent  parts  of 
other  manuactuie  will  work  jUBt  as  well.  Con- 
struction is  extremely  simple  and  noneritical, 
there  being  no  high  frequencies,  high  powers, 
or  high  resistances  involved.  Ordinary  good 
workmanship  will  give  entirely  satisfactory 
operation* 


Fig.  4  Panel  layout  of  choke  evaluator. 
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tlAYWlKK  eOUBE  AlTEAEANCEl  EASY  INSTALUITION] 
"{Q-IA-^Q-IS-IO  meter  bands.  Complete.  ....>...,«.  ^«  ,>  «tl4.99 
40''^t»-l&-1»  m»te^r  tmnds.  54 -rL  am  (best  for  wh^  iwI'b)  13.95 
SEND  ONLY  IS.OO  (caRh,  dE.,  mci  and  pay  poitmui  balance 
COD  fihip  iKtetaif  on  arrfTal  or  iirpd  full  price  for  poftpald 
(lellfeiy.    Ftp^   Infoniiarlnti. 

At^atlable  oalj  from: 
WESTERN   RADIO       -       DepL  A7-il       -       Kearney,   Nebraska 
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Fig,  5  Interior  of  choke  evalyaior. 

Panel  layout,  shown  in  Fig.  4  is  func- 
tional, and  is  designed  for  a  right-handed 
operator.  To  simplify  construction,  and  to 
eliminate  long  internal  leads,  all  parts  are 
mounted  on  the  lid  of  the  bakelite  utility  box 
(Smith  #2257),  Two  series  resistors,  selectable 
by  means  of  a  double^pole  double-throw  center- 
off  power  switch,  are  provided,  giving  an  ef- 
fective measuring  range  in  excess  of  from  0-1 
henries  to  100  henries.  Panel  labels  are  made 


on  Metalphoto,  by  the  Kohler  techniques^ 

Interior  of  the  choke  evaluator  ia  shown  in 
Fig.  5,  Construction  here  is  perhaps  more 
rugged  than  is  actually  necessary,  but  it  is 
much  easier  to  make  things  a  little  stronger 
while  building  than  to  patch  and  fix  at  a 
later  date. 

Using  this  device,  it  is  possible  to  answer 
the  question  *'How  many  henries"  in  a  little 
less  than  ten  minutes.  Obtained  answers  have 
been  found  entirely  satisfactory  in  the  fre- 
quency range  from  60  cycles  to  about  3,000 
cycles.  As  the  frequency  increases,  the  readings 
become  less  accurate  and  less  consistent,  due 
to  distributed  capacitance  and  core  character- 
istics. Because  of  these  extraneous  factors, 
few  cored  coils  have  the  same  inductance  at 
all  frequencies- 

Because  of  these  limitations,  this  method  of 
choke  evaluation  should  be  limited  to  selecting 
components  for  power  and  voice  frequency 
filters  only.  Components  for  use  in  ultra-high- 
fidelity  equipment,  or  for  supersonic  frequen- 
cies, should  be  evaluated  either  by  use  of  an 
inductance  bridge,  or  by  use  of  an  evaluator 
built  on  this  general  plan,  but  having  a  supply 
frequency  nearer  that  at  which  the  com- 
ponents will  be  used*  .  ,  .  Ives 

^Kohler»  Georgre  M-  Prototype  Labeisp  Electronics,  Vol. 
33.  No.  1,  Jan.  1,   1960,  p,   100  et  seq. 
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Dear  Wayne: 

Juigt  a  short  word  of  sincere  thanks  to  you  for  the 
E^reat  pleasure  I  have  each  month  in  reading  "73/'  The 
magiizme  is  a  work  of  art.  In  particular  your  own 
column  b  a  veritable  jewel  and  I  wouldn't  miss  it  for 
a   mint. 

As  a  Porsche  aficionado  and  ex*newspaper  editor  I 
can  well  understand  and  appreciate  everything^  that  you 
muse  ahout  from  the  joy  of  driving  a  Porsche  to  the 
relentless  pressures  of  producing^  a  publication.  And 
thi«  is  not  to  neglect  the  fine  technical  ai'ticltis  you 
feature  in  each  edition.  All  in  all,  *'1Z"  is  far  and  away 
at  the  top  of  the  ham   publications  list, 

I  hope  that  you  have  found  your  new  quarters  in 
that  lovely,  huge  New  England  mansion  to  bo  all  that 
you    had   anticipated*    Your   derirrjptitm   of   the   move   was 

wonderful* 

Best  of  luck  on   everythinK  ! 

Mark  McCormack  K3L0VEA 


Dear  Wayne: 

I  was  aghast  to  note  your  no  smokee,  no  drinkee  stand 
taken  in  your  Sept.  editoriaL  Heavens  I  Don't  you  real- 
ize, with  a  clean-lifer  approach  iike  that*  you  are  ruin- 
ing your  chance«  of  appearinsf  in  Camel  cigarette  ads 
(in    full   colon    when   you're    rich   and   famous T? 

The  ahove,  plus  your  constant  humor  and  sHehtly  right- 
of-ccntcr  stand,  insidiously  compels  me  to  kick  in  an- 
other  $3*50   to    see    what    happens    next  I 

At  the   rate  you   are  gotn^,   I  can  only   conclude  that 


you  honestly  enjoy  g:iving  Brand  x  and  OLD  MEN  fits! 
This  cannot  go  unrewarded!  Please  renew  me  with  the 
Oct.    issue. 

Terry   F.   Staudt  W^Wl!^ 


Bear  Wayne: 

You  have  reached  me.  Here  Is  a  check  to  help  pay  the 
wolf  before  he  slips  on  the  coming  ice. 

From  past  record  this  is  for  my  economic  protec- 
tion* Every  time  1  go  to  the  store  for  the  latest  73,  I 
end  up  with  too  many  ham  type  g-oodies  and  a  torn  up 
copy  of  the  word,  1  figure  the  back  msues  have  cost  me 
about  700  doUars* 

Hope  you  continue   the  fine  work    in   the  new   QTH* 

George  A,  Howland   W4AIY 

Bear  Wayne; 

I  am  jui^t  back  from  the  convention  at  Disneyland. 
WOW  I  !  t 

What's  all  the  talk  about  a  staff  of  two  for  73?  I 
went  up  to  the  **7S**  booth  to  say  **Hello'*  to  you  and  Vir- 
ginia, First  thing  I  know  this  smiling  YL  is  twisting 
my  arm  and  crooning  in  ray  ear>  "So  what  if  you  do 
already  subscribe  to  *7H\  You  can  extend  your  sub- 
scription   at    these    terrific    convention    rates,**    She    says* 

OK*  Buys  I — "So  I'll  extend**  Maybe  c%'en  pick  up  a 
couple  of  back  issues  for  some  friends  who  are  not 
charter  subscribere/' 

"Back    isfluee"    she    says^**Sure    but    don*t    be    cheap. 
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3  KW  PEP 


^    NEW/ 


MODEL  IV5C81 


ssa^^fTif'^^iiwss^' 


A  GOMPLETE  MONO- BAND  KIT -JNaUDES  1  KW 

5C 1080  "BALUN"  WIRE ,  INSULATORS  P  F  P 

AND  COMPLETE  INSTRUCTIONS,,    ^  ^  ^ 
TO  PROPERLY  INSTALL      BALUN 
eOar40orMor]5  iiOtS 

Of  Hot  10  Meter  IC^ 

HIGH  PERFDRP4ANCE  INVERTED'V' 

ANTENNA 

7HLREX  LABORATORIES  ASBUHT  PmSK  H.J. 


Get  a  binder  to  keep  thera  in."  "OK"— I  said— as  the 
arm  starts  to  tnrn  blue. 

Just  then  up  comes  rood  old  Jim  WASELTS— "How 
you  doing—?  Gracie*"  He  says,  *'Fme"  she  says,  still 
smiling — iuat  fine."  "Now  how  about  a  binder  for  your 
own  copies"  she  says,  applying  a    little  more  pressure, 

"O.K.,     0,K.."     I     plead,    shoving    a    $20.00     into    her 

eagerly  ivaiting   hand. 

Please,  Wayne,  How  many  of  these  Green  Sales  Ama- 
zons have  you  turned  loose  on  us?  Do  they  all  train 
by  carrying  65  lb.  packages  of  "IB",  Do  they  all  look 
cute  and  feminine?  Are  they  all  married?  Is  Gracie 
Jim's  XYL?  and  please  can  you  tell  me  What  will  my 
95    year    old    grandmother    do    with    a    life    subscription 

to  '*73"-?T? 

I  atn  very  much  against  anonymous  letters  but  If  I 
sign  my  name  I  may  find  Gracie  fietling  me  two  more 
maps    and    a    forever    aubscription. 

Dear    Friend    Wayne; 

Nice  contact  the  other  day — ^sounded  real  FB  from 
that  new  location.  Also  talked  to  one  of  your  boys  over 
your  station  a  few  days  later   in   the  week, 

I  have  just  been  awarded  the  first  and  only  Empire 
DX  Certiflcate  on  Two  Way  SSB  by  the  Radio  Society 
of  Great  Britain.  The  award  has  been  in  existance  for 
about  25  years  and  quite  a  few  amateurs  have  won  it 
on  CW  and  AM  phone,  but  I  am  the  first  amateur  to 
qualify  on  SSB.  This  award  took  me  live  years  to  get 
the  proper  two  way  contacts, 

Chas.   W.  Boegd,  Jn  W0CVU 

Goad  work  Chuck, 

Dear  Wayne: 

Why  didn't  you  aak  your  readers  to  make  donations 
to  YOUR  Building  Fund?  Andy   W3NL 

I'd  rather  noL 

Dear  Sir: 

Here  is  a  stunt  I  have  used  ...  a  selenium  rectifier 
across  a  key  or  relay  stops  the  inductive  kick  that  some- 
times can  be  heard  in  the  receiver.  Both  Federal  and 
Internalional    are    making    units    for    this    purpose. 

H,    F.    Watson    W3ALY 


I 


-^jf 


D«ar    Wayne : 

I   have*   as  you  can  see.  been  quite  careful  after  sub- 
scribing to  7;^   for    Life. 

Vance   V,   Vogel   WIOVE 
Lo&ks   promising    Vance.    And    thanks   a   megohm    for    the 
beatitiful  boj^  of  dt^adiy  niffkishade  fruit  that  yoii  sent  .  .  . 
it  w&s   deliciaus,   Fkase   send  antidote. 


Dcar    Wayne: 

Thought  you  mJght  like  to  see  the  vehicle  in  which 
your  peripatetic  Wei^tern  Representative,  Jim  Morrisett, 
WA6EXU,  mobileB  about  his  territory.  It  must  be 
seen  to  be  believed,  and  even  then  it  rather  boggles 
the  imagination, 

Jim  stopped  by  to  see  me  one  recent  afternoon,  but 
my  camera  wasn't  handy  at  the  time.  Next  morning, 
on  ttxy  way  to  the  office,  there  was  Jim's  Volkswagen 
bus,  parked  about  150  feet  from  the  ocean.  Had  my 
camera  along  that  time,  and   the  enclosed  photo  resulted, 

Tm  not  quite  sure  what  kind  of  radiation  pattern  Jim 
must  get  from  any  of  the  antennas,  but  apparently  they 
all  work*  The  outer  antennas  are  a  stacked  pair  of  six 
element  two-meter  yagis,  and  the  center  device  is  a 
two-meter  **Dual  Diversity"  beam.  I  asked  him  what  he 
did  when  he  ^'as  mohilling  along  and  wanted  to  work 
stations  on  either  side  of  the  highway*  "I  use  the  J," 
he  said,  and,  sure  enough,  amongst  that  mass  of 
aluminum  tubing  there  lurks  a  J  (right  above  the  door, 
on  the  driver's  sidek  Both  Heath  and  Clegg  VHF  gear 
are   installGd   in   the  bus. 

I  shuddered  at  the  thought  of  high  winds  while 
traveling  and  their  effect  on  this  rather  top-heavy  ar- 
rangement, and  the  havoc  low-hanging  tree  limbs  could 
cause,  but  these  have  not — at  least  not  yet — been  prob- 
lems to  Jim. 

And  where  was  Jim  when  the  picture  was  taken? 
Weli,  he  was  still  sacked  out  in  the  bus  (it  is  his  mobile 
}ioiiie-away-from*home}  and  if  you  look  closely  you  may 
be  able  to  see  a  big  toe  sticking  up  back  there  some- 
where. 

Richard    F,    Van    WicUe.    W6TKA 

Santa    Garbsrs,    California 
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LEMONS  -  NO  GUARANTEE 
POOR  SERVICE  -  UNRELIABLE 


WHY  TAKE  A  CHANCE!  FOR  26  YEARS  WRL  HAS  SERVED 
THE  HAM,  PROVIDING  THE  BEST  EQUIPMENT,  FULLY 
GUARANTEED,  PROMPT  PERSONAL  SERVICE,  AT  LOWEST 
PRICES.    WRL  IS  THE  "HOUSE  THE  HAMS  BUILT." 


Leo  1.  Meyer  son,    W0GFQ 


Motfonalty  adv@Htsed 
for  $74.50. 


eONSET   TUNABLE 


V 


95 


CONVERTER 


^^  "Hot     Special"    on    Brcind    New    Gonseta    #3275,    6 

^  ^  Meter     MOBILE     TUNABLE     CONVERTER.    Triple 

Conversion  with  Car  Radio  —  Full  90  day  Warranty* 

12   VDC  No  High  Voltage  Required,      49/54  MC  coverage.   Plug  Into  Car 

Radio  —  Built-in  ANL.     5"  x  8"  x  4".  Wt.  5  lbs.  Wired, 


6  Meter  Vertical 


The  only  col i near  6  Meter  Verticai 

Oo  the  market-  13  feet  high  — 
self  supporting.  Provides  over 
3  DB  gain  on  6  meters*  DX  power 
gain  by  the  5/S  electrical  wave 
verticaL  Use  S2  ohm  wax  feed- 
line*   Shipping  wt*    IQ  lbs. 


$2995 


6  Meter  Beam  \  $ 


Express  Only, 


Economical  and  great  per- 
formance- Lightweight-  Spac- 
ed for  6.8  DB  gain,  F/B  ratio  18       .. 
DB.  414'  boom.  Aluminum  to  resist    ^^ 
corrosion*  Can  be  shipped  parcel  post- 
Wt.  6  lbs. 


Antenna 
Tuner 


J 


1085 


Universal     *'Longwire    tuner". 
Use    on    any    transmitter    with 

power  Input  of  100  watts  CW,  75  AM  watts  or  less. 
Matches  52—75  ohm  coaac  transmitter  output  to  any 
Gnd  fed  antenna  wire  14  wave  length  or  multiples. 
Reduces  TVI.  Steel  case  4x5x4",  Wt,  3  lbs.  Klt- 


WRITE  FOR  OUR  FREE  FLYER  &  LIST  OF 
OVER  1,000  PIECES  OF  QUALITY  RE- 
CONDITIONED EQUIPMENT* 


WRL  12A  Generator 


1,250  Wort* 

Briggs  &  Sir  off  on  mofcir 
SKitilded  Ignition 
Re- wind  Startef 


Muitl-purpose  portable  (85  lbs,) 
generator— Emergencies— Field 
Days— Camping  or  Picnics.  120 
VACi  single  phase  60  cycle 
current  at  1,250  watts,  4  cycle  3  HP  engine  with 
governor.  Oil  bath  air  concentric  Float  Corburator* 
Automatic  ReGoil  Rope  Starter.  Slienl  muffler- Shipp- 
ing   Wt.    100    lbs*    (Shipped    FOB   Milwaukeei   Wise) 

WRL  Multitester  MMOO 


114995 


$ 


1198 


VOM  Multites!«r  -  Also 
Capacity  —  Inductance 


Precision  1%  resistors.  Sensitivity 
2^000  ohms/volt.  All  ranges,  16 
position    selector    switch.    Voltage 

(AC  &  DC)  ranges,  0-1,000*  Ohms 
(with  zero  adjust)  0-1  Meg,  Current 
0-54  mill  0-500  mil.  Measures  capacity,  .001-1  MFD* 
Inductance,  0-1000  Henry,  Calibrated  for  both  50/60 
cycles.  Audio  output  scale  -  20DB  to  +  3SDB.  Metal 
case,  plastic  front  panel.  Size:  5-1/8  Jt  3%  x  1".  Sh* 
wt.  1  !b. 


I2QI 


WORLD    RADIO   LABORATORIES.    Inc. 
3415  W.  B'dway   -    Council  Bluffs,  la. 


Hi  Leo!  Send  me  D  Con  set  Converter  D  SM  Vertical 
D  6M  Beam  □  Ant.  Twiner  D  Generator  D  Multitester 
n  Add  to  my  Charg-A-Pian  D  Check  enclosed      73-11 


Write  for  "Flyer"  Special  -  FOB  WRU 


Name 


Call 


Addre^^' 
City 


State 
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(1296   from   page   8) 

Construction  Data 

The  entire  converter  was  eonstmcted  on  a 
9M"  by  5"  brass  plate  1/16"  thick-  Figs.  2  and 
3  show  the  details  of  the  cavity  tuner.  Silver 
plating  of  the  cavity  tuner  is  advisable  but 
nut  essential  .    •   -  W3HIX 


CaU  Data 

Ltl — 1  turns   #28  enam,   eoper  wire  space  wound  to  oc- 

ctipF    6/16"    on    %"    liia-     from    slug    tuned    with 

powdered   iron  core* 
L2 — 4  turns  :?28  enam.  copper  wire  interwound  with  low 

potential   end    of   Ll, 
L3— 5^4  turns  #18  tinned  copper  wire  W  I*n.  air  wound 

to  occupy  W  output  tap  %  turn  from  ground  end* 
14 — 5%  turns  #18  tinned  copper  wire  \i"  ^^-  ^^^  wound 

to   occupy    7/16'*- 
L€ — 13    turns   itW  enam.   copper   wire   spaced   to   occupy 

%"  winding  area  on   %"  form  with  powdered  iron 

core   (VHF  Grade). 
LT — 18    turns   #30    enam.    copper    wire    close    wound    on 

^4''    form    with    powdered    iron    core,    ground    tap 

14^2   turnsi   from  collecter  end, 
L8 — 4  turns  #30  enam-  over  low  potential  end  of  L7* 
L9— 18    turns   #30   enam*   clo^wound    on    V4"   form    with 

powdered  Iron  core  (VHF  Grade)    ground  tap  14 Vi 

turns  from  conecter  end. 
LIO— 3   turns   #28    enam*   wound  over   low  potential   end 

of  L9. 
L13,  L14.  L15— 1  7/16"  lone  %"  fiia.  copper  tubingr  tuninE 

screws  SCI,  SC2,  SC3  enter  the  hollow  copper  tub- 
ing  to   form   tuning  capacitors  as  noted  below. 


yr-^ 


CUT  tmm  TO  Frr  cs 


MATERIAL-  1/32*1 
8RASS     STOCK 
(SILVER  PLATE    IF 
POSSIBLEl 


1/2' 


\ 


J    I    ^/   CLE 


5ioe  vr£w 


j#l/4"         |4 1(/2'. 

TOP  VIEW 


TAP  f  OR  C5 

CLEARANCE  HOLES 
"OR   2/5$  SCRE* 


1/4- 


THIS   END  OPEN. 


mm  END  CLOsca 


A.y  i*-''^' 


CLEARAf«CE    HOLES 

FOR  a/sa  SCREWS 


hll/^ 

I 

COPPER  SHIELDED  ENCLOSURE  FOfl    L5 


TH 


TO  470  CAP. 
TO  SMO' 


1 


4T 


t  TO   GNO 

— «—      TO    C9 


TO   cot.   1ST  IF 


31/2  T 


TO    OLTTPLrr 

COWECTOR 

GNO 


-w —    TO  COL    2H0  if 

4    4/2T 
*         TO  GNO 
TO  Cll 


1^ 
3I/2T 


RFC  I    ■ 
HFC  Z  * 


90  MC   CHOICE 

30MC    CHOKE 


K7A0Z 


TNX  .  ,  -  for  your  con- 

nratulations  and  fint  comp- 
(iments  on  the  STATION 
MANUAL  from  the  world 
over,  TEN  sections  of  oper- 
ating aids  and  records  .  . 
Station  Log  .  ,  CaH*Name- 
QTH  Index  .  ,  Prefixes  .  . 
DX  Records  .  .  ETC.  Top 
quality  IhrougJiout ,  .  Beau* 
tiful  vinyl  cover  ,  .  loose 
leaf  versatility.  At  leaditiQ 
dealers  or  direct.  Only 
$5.95  oostpatd.  Add  SI. 00 
your  station  call  on  cover. 

The  perfect  gift  for 
the  radio  amateur 


HAM  AIDS,  Box  8072,  Spokane,  Wash. 


P1--  n 


NOISE  FILTERS 

NEW  MALLORY  TYPE  NF15  220 
RADIO  NOISE  FILTER  (FULL  WAVE) 

Removes     A.C.     line     disturb- 
ances  for    a    5-9    QSO    {wash, 
machines,     fluorescents)      used 
lor  T.V.,    ham    receivers,   HI-Fi, 
moderate     pwr    xmtrs 
15   amps   @   220    vac 
30   amps   @    115   vac 
easily   installed 

Value  $15,00 
Limited  supplies  @  $3.95  (p-p*) 


THREE  IMPORTANT 
REASONS  WHY 
YOU  NEED  THE 

NEW, 
FALL 1962 


CMieooic 


Foreign  Listings 
•  If  your  present  CALLBOOK    ''^"  ^"^^^^^  ^-^-J 
is  only  a  year  old,  over  20%    $3.D0  "-^^'f  *?£ 

^-TT^^.-f-T^ L         u    ^  (AM  K  and  V/ calls) 

of  the  listings  have  been  ^.  „ 

changed  or  added!  *^-"" 

•  Over  16,000  new  amateurs  added  since 
the  Summer,  1962  issue-biggest  license 
increase  in  history! 

•  Completely  revised  essential  data-latest 
international  prefixes,  Q  signals,  postal 
info.,  airline  distances,  time  chart,  etc. 

Now  on  safe  at  your  amateur  equipment  dealer;  If  not  conven* 
iently  located  you  may  order  by  mail  (please  adrf  25f  for  mailing) 
from* 

RADIO  AMATEUR  CALLBOOK,  INC. 
Oept.  B,  4844  Fullerton  Ave.,  Chicago  39,  111. 

^       Write  for  illustrated  brochure  on  exclusive 

rS.  world  atlas  ...  ox  guide  .  .  .SPECIAL  FULL  COLOR  MAPS 
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Those  Different  Diodes 


Staff 


AT  A  HAM  convention  not  too  long  ago, 
one  of  the  speakers  described  the  updating 
of  a  mobile  receiver.  Among  the  improvements 
added,  he  said,  was  a  Zener  diode  to  regulate 
oscillator  filament  voltage-  At  the  conclusion 
of  his  talk,  when  he  asked  "Any  questions?", 
half  the  hams  in  the  room  raised  their  hands 
with  the  same  query: 

"What's  a  Zener  diode?*' 

The  situation  is  a  general  one  today;  with 
many  hams  employed  in  the  military  elec- 
tronics field  where  the  phrase  "state-of-the- 
art*'  is  a  watchword,  and  others  in  far  differ- 
ent vocations,  we're  developing  a  technological 
split  in  our  ranks.  Many  of  today*s  construc- 
tion articles  call  for  strange  and  exotic  devices 
which  are  totally  unknown  to  those  of  us  not 
working  on  the  thresholds  of  the  particular 
field  involved. 

In  a  small  effort  to  remedy  this-  situation, 
weVe  collected  definitions^  explanations,  and 
some  workable  circuit  information  for  three  of 
the  latest  diode-type  devices.  Naturally,  by  the 
time  you  read  this^  a  new  crop  of  gadgets  will 
have  appeared  —  but  this  may  at  least  take 
some  of  the  mystery  out  of  these  different 
diodes* 

Since  Zener  diodes  touched  off  the  whole 
idea,  let's  start  with  them.  First,  what  are 
they?  Second,  what  do  they  do? 

The  answer  to  th^e  first  question  makes 
more  sense  if  the  second  is  answered  before- 
hand: The  Zener  diode  is  the  semiconductor 
version  of  the  old  familiar  VR  tube.  It  is 
used  in  the  identical  manner,  current-limiting 
resistor  and  all,  for  the  same  purpose.  How- 
ever, it  requires  less  room,  doesn't  break,  and 
is  available  in.  a  wide  variety  of  voltages  and 
power  ratings- 
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FIG  1 


Now,  what  is  it?  Basically,  the  Zener  diode 
is  just  a  conventional  mlicon  junction  power 
rectifier.  AH  silicon  junction  rectifier  diodes 
have  a  rated  "peak  inverse  voltage'*  at  which 
they  break  down  and  conduct  in  the  reverse 
direction.  If  the  diode  is  specially  processed 
during  manufacture,  the  voltage  value  at 
which  it  breaks  down  can  be  kept  constant 
over  a  wide  range  of  reverse  current  flow — 
and  you  have  a  Zener  diode! 

Since  special  processing  is  required,  the  cost 
of  most  Zener  diodes  is  rather  high.  However, 
ordinary  silicon  junction  rectifiers  can  some- 
times be  used  as  Zeners  if  you're  willing  to  do 
some  experimenting,  and  if  the  current 
through  them  is  kept  low  (high  current  will 
burn  them  out  instantly).  For  instance,  the 
rectifiers  produced  by  Diodes,  Inc*,  show  a 
particularly  sharp  **Zener  break^^  just  above 
their  rated  PIV. 

To  use  a  conventional  diode  as  a  Zener, 
hook  it  up  as  shown  in  Fig.  1.  Start  with  a 
high  value  of  series  resistance.  Note  the  volt- 
age reading  across  the  diode,  and  the  current 
through  it;  multiply  these  two  values  to  get 
the  power  going  into  the  diode.  So  long  as 
this  power  is  less  than  %  watt  (for  the  con- 
ventional 750  ma  power  rectifier)  the  diode  is 
safe  J  you  can  reduce  the  resistance  by  small 
steps,  recomputing  the  power  after  each 
change,  until  you  reach  about  two-thirds  of 
the  %-watt  level  (some  margin  must  be  left 
for  regulating  action) •  The  diode  will  then 
regulate  over  a  wide  current  range,  at  the 
value  you  read  on  the  voltmeter* 

Note  that  the  diode  is  hooked  up  in  f^everse, 
with  the  cathode  to  positive  and  the  anode  to 
negative.  This  is  necessary  with  all  Zeners, 
since  it's  i-evet'^se  current  flow  that  provides 
the  regulations  Hooked  up  in  the  forward 
direction,  they're  just  like  any  other  diode 
except  that  they  cost  more. 

Average  cost  (as  this  is 
least  expensive  low^-voltage 
around  $4  each  (although  Hoffman  produces 
a  line  of  them  for  about  75  cents  per  diode) ; 
these  units  won't  handle  much  more  current 
drain  than  a  conventional  VR  tube,  but  are 
available  in  a  wide  range  of  voltages  from 
3*9  volts  up. 


wiitten)    for   the 
Zener    diodes    is 
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For  higher  current,  you  have  a  choice. 
You  can  use  a  bigger  diode,  at  rapidly  sky- 
rocketing: costj  or  you  can  use  the  little  2ener 
as  a  reference  element  in  a  transistorised 
reg:u!ator  such  as  that  shown  in  Fig,  2.  Here, 
a  small  current  flow  through  the  Zener  can 
regulate  up  to  3  amps  through  the  transistor 
— and  bigger  transistors  can  be  substituted 
for  higher  current  stilL 

Of  course,  if  you  w^ant  to  use  the  Zener 
without  the  transistor,  you  can  use  the  circuit 
of  Pig-  1  omitting  the  meters  and  putting  the 
load  where  the  voltmeter  is  shown. 

These  two  basic  circuits  take  care  of  nearly 
all  voltage-regulation  applications,  but  the 
Zener  diode  has  more  uses  than  that  Unlike 
the  VR  tube,  the  Zener  requires  no  "firing- 
voltage"  margin;  it's  more  of  a  "built-in  bat- 
tery" as  one  text  describes  it.  What's  more, 
this  battery  never  wears  out. 

Thus,  you  can  eliminate  the  fixed-bias  sup- 
ply for   a   class   B    modulator   by   putting   a 
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Though  I  have  noticed  a  not  unpredictable 
chill  from  down  Connecticut  way,  the  response 
to  mv  announcement  of  the  formation  of  the 
Institute  of  Amatein:  Radio  was  quite  well 
received.  The  Institute  has  been  launched  and 
we  have  a  lot  of  interesting  plans  afoot  for 
it,  Chaiter  Membership,  which  will  ha\ e  some 
decided  advantages  later  on,  vdll  be  open  only 
until  tlae  end  of  tliis  year,  but  will  be  good 
for  the  entire  year  of  1963. 


Charter  memberships  are  piling  in  and  Char- 
ter Membership  cards  are  being  sent  out.  Many 
members  ha\  e  good  suggestions  about  further 
organization  and  possible  activities  of  the 
loAR  ...  I  think  we  are  going  to  have  some 
fun.  One  member  suggested  that  we  ask  age 
on  our  apph cation  forms^  but  I  have  known 
too  many  52  year  old  children  and  18  year 
old  adults  to  feel  that  this  should  be  a  factor, 

.  ,  ,  Wayne 


ication  for  Charter  Membership  in  the  Iiislitute  of  Amateur  Radio 
(Valid  only  if  postmarked  l>efore  January  1,  1963) 


Name 


Call: <  .  ,  . (must  be  licensed) 


v.-*-**.*.*.     • 


Class  of  license;       No\  ice       Technician       General       Advanced       Extra       Conditional 

xear  rirsL  iicenseo  >  «rp**a««i«»*p<it^<i&4B  ■>>-■>>  ■■'■i»>»*«   v/iu  l^ij  io   s**ai«>*4*.  «•«■•«■ 

Charter  membership  fee  of  $1.00  must  accompany  this  application.  This  will  pay  dues 
in  full  until  December  31,  1963. 
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FIG   3 


Zener  diode  (of  the  right  value  to  provide 
proper  bias)  in  the  common  cathode  circuit  as 
shown  in  Fig.  3,  Where  a  conventional  cathode 
resistor  will  give  you  a  bias  which  varies  with 
current  drain  through  the  tube,  the  Zener ^s 
voltage  drop  is  constant  so  long  as  you  don't 
fall  below  its  minimum  current  or  go  above  its 
upper  current  limit;  most  class  B  modulators 
fill  both  these  requirements. 

The  same  trick  can  be  used  to  put  fixed  bias 
on  any  amplifier  stage,  either  audio  or  rf.  In 
addition,  the  Zener  diode  doesn't  require  any 
bypass  capacitor,  since  its  ac  impedance  is 
almost  zero  (and  at  any  rate  is  far  below  that 
of  most  bypass  capacitors)* 

The  voltage^limiting  property  of  this  diode 
can  also  be  used  to  build  a  most  simple  audio 
speech  limiter  for  addition  to  any  modulator, 
as  sho\\Ti  in  Fig,  4,  Here,  two  Zeners  must  be 
used  back -to-back ;  othervrise,  half  the  audio 
cycle  would  be  shorted  out  to  ground.  As  in 
all  elipper-limiter  circuits,  a  low-pass  audio 
filter  would  follow  this  to  remove  the  harmon- 
ics generated  by  clipping. 

One  of  the  most  sophisticated  uses  of  the 
55oner  diode  is  in  the  construction  of  direct- 
coupled  amplifiers.  If  the  Zener  is  put  in  series 
with  a  dc  voltage,  it  will  effectively  subtract 
its  own  voltage  drop  from  that  voltage  and 
pass  on  the  rest. 

Thus,  if  the  resting  plate  voltage  of  an 
amplifier  tube  were  150>  and  if  a  120-volt 
Zener  were  connected  from  the  plate  of  that 
tube  to  the  grid  of  the  next  stage  (in  place 
of  the  usual  coupling  capacitor)  the  voltage 
at  the  next  grid  would  be  30, 

This  doesn't  sound  so  good,  but  now  we 
place  a  33- volt  Zener  in  the  cathode  circuit  of 
the  second  tube  to  give  a  fixed  33- volt  bias, 
and  the  net  voltage  from  grid  to  cathode  be- 
comes — 3,  This  is  more  like  conventional  am- 
plifier operation  —  except  that  the  circuit  will 
r^pond  all  the  way  down  to  dc. 

While  such  circuits  aren't  too  useful  in  most 
ham  equipment,  they're  occasionally  essential 
in  special  test  equipment  A  complete  circuit 
giving  a  100-volt  output  swing  for  0.025  volts 
peak-to-peak  input  is  shovm  in  Fig.  5. 

Another  new  diode  you've  undoubtedly  heard 
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something  about  is  the  Esaki,  or  *' tunnel/* 
diode. 

These  little  varmints  can  drive  you  crazy  if 
you  let  them-  Let's  try  to  stay  sane  while  go- 
ing  through  the  same  study  of  them  that  we 
did  for  the  Zeners.  First,  what  are  they?  Sec- 
ond, what  do  they  do? 

The  tunnel  diode  is,  again,  a  specially- 
treated  semiconductor  junction  diode.  The 
main  characteristic  keeping  it  in  the  spotlight 
at  the  moment  is  its  negative  resistance  under 
certain  conditions^ — heretofore,  negative  resist- 
ance has  been  a  tricky  thing  to  obtain. 

What  does  it  do?  Well,  if  you  could  cancel 
out  all  the  resistance  in  a  tuned  circuit  you 
would  have  an  ultra-stable  oscillator.  If  you 
cancelled  out  most  but  not  all  the  resistance, 
you  would  have  a  high-gain  low-noise  amplifier 
— which  would  also  work  in  both  directions. 
The  possibilities  are  (theoretically  at  any  rate) 
limited  only  by  your  imagination. 
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The  ti^ouble  with  the  tunnel  diode  is  that  it 
works  too  welK  One  of  the  biggest  problems 
with  them  is  that  of  keeping  them  from  oscil- 
lating at  any  number  of  frequencies  simultane- 
ously. They  can  amplify  af,  oscillate  at  a  dozen 
places  in  the  rf  spectrum,  and  mix  ail  the 
various  signals  together — all  at  the  same  time, 
wthout  batting  an  atom.  What's  more,  if  you 
give  them  the  slightest  opportunity,  they'll 
do  it! 

Fig,  6  shows  a  typical  theoretical  tunnel- 
diode  circuit  you  can  find  in  any  textbook  new 
enough  to  talk  about  them.  If  the  inductance 
and  capacitance  of  the  tank  circuit  are  the 
only  reactances  present  in  the  circuit,  this  gad- 
get will  act  as  either  an  amplifier  or  an  oscil- 
lator at  the  resonant  frequency  of  the  tank 
circuit*  The  choice  of  amplification  or  oscilla- 
tion depends  on  the  impedance  of  the  circuit; 
if  the  impedance  is  lower  than  the  tunnel  di- 
ode's negative  resistance  value,  the  circuit  am- 
plifies- Otherwise,  it  oscillates. 

The  txouble,  of  course,  is  that  the  inductance 
and  capacitance  aren't  confined  to  just  the 
tank  circuit  where  you  want  them.  The  inter- 
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connecting  wires  have  both  self -indue  tance  and 
capacitance  both  to  ground  and  to  each  other. 
The  diode  itself  has  some  inductance  and  ca- 
pacitance.  So  does  the  power  supply.  And  every 
possible  resonant  circuit  with  an  impedance 
greater  than  the  diode's  negative  resistance 
produces  oscillations! 
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One  way  of  getting  around  this  problem^  by 
brute  force,  is  that  shown  in  Fig,  7.  This  cir- 
cuit may  be  familiar;  it's  from  **Lost  In  a 
Tunnel"  in  our  January,  1961,  issue.  Here, 
the  10-ohm  resistor  in  the  power  supply 
swamps  out  any  possible  oscillations  there, 
while  the  20-ohm  resistor  swamps  out  the  un- 
desired  oscillations  in  the  rest  of  the  circuit. 
Somewhere  around  50  mc,  the  inductance  of 
the  20-ohm  carix^n  resistor  and  its  own  capaci- 
tance to  ground  form  a  resonant  circuit  with 
impedance  great  enough  to  force  oscillations, 
and  the  result  is  a  50-mc-or-so  sine  wave  with 
nearly  1-volt  peak-to-peak  amplitude.  The 
headphone  is  used  as  a  mike  to  modulate  the  rf . 
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units  into  a  fme  two  meter  walkie-talkie.  An  ar- 
ticle appeared  in  73  on  this  unit  in  the  October 
1961  issue. 

HAM-TV  $3.00 

TV  is  one  of  the  newest 
and  most  exciting  phases 
of  ham  activity.  This  book 
gives  clear  and  simple  in- 
structions for  getting  an 
operating  TV  station  on 
the  air  for  under  $50  out* 
lay!  It  13  no  wonder  that 
hundreds  of  fellows  are 
rushing  to  get  on  the  air. 
The  interest  has  been  so 
high  that  a  bi-monthly 
bulletin  has  now  been 
started  lo  keep  everyone 
up  to  date  on  the  ad- 
vances and  latest  stations 
to  get  into  operation. 

IMPEDANCE  BRIDGE 

$1.00 

Here  is  a  complete  set  of  full  scale  drawings 
of  the  parts  for  the  Impedance  Bridge  which  was 
featured  in  the  August  1961  issue  of  73.  This 
bridge  13  one  of  the  most  useful  pieces  of  test 
equipment  that  yon  could  possibly  build.  It  would 
cost  you  hundreds  of  dollars  to  buy  this  unit 
commercially  made.  This  set  of  plans  comes  com- 
plete with  a  reprint  of  the  original  article, 

SSB  TRANSCEIVER 
SCHEMATIC  $1.00 

There  have  been  many  requests  for  a  giant 
sized  schematic  of  the  wonderful  litUe  transceiver 
that  appeared  in  the  November  1961  issue  of  73 • 
This  schematic  comes  complete  with  a  spare  issue 
of  the  magazine  in  case  yoti  missed  it. 


IWUEX  TO 


SIJUPLUS 


INDEX 

TO   SURPLUS 

$1.50 

This  is  a  masterful 
compilation  of  all 
articles  that  have 
ever  been  printed  on 
surpl  us  conversions^ 
complete  with  a  brief 
run-down  of  the  con- 
tent of   each  article 


TV   BULLETIN 
$V.OO  per  year 

The  first  issue  of  the  TV  Bulletin  is  now  ready 
for  mailing.  This  is  a  bi-monthly  bulletin  designed 
to  keep  all  fellows  interested  in  Ham-TV  up  to 
dale  on  technical  improvements  in  Ham*TV  gear 
and  on  all  activities.  In  the  first  issue  of  the 
Bulletin  there  is  a  list  of  all  known  hams  who 
are  reported  to  be  getting  on  the  air  on  TV.  The 
Bulletin  is  edited  by  Mel  Shadbolt,  W0KYQ, 
the  author  of  the  popular  HAM-TV  book.  Get  in 
on  this  from  the  first  issue  and  have  a  complete 
set  of  information  at  your  fingertips.  The  pres- 
ent plans  call  for  six  issues  of  the  Bulletin  per 
year^  with  at  least  12  pages  per  issue« 

MICKEY  MIKER   50c 

This  is  the  first  of  our  small  booklets  lo  come 
off  llie  press*  It  is  a  complete  description  of  the 
construction  and  operation  of  a  little  device 
which  wiU  measure  capacity  to  a  high  degree  of 
accuracy.  This  is  a  gadget  that  can  be  built  out 
of  most  junk  boxes  and  will  forever  be  a  handy 
item  to  have  around  when  you  are  building  some- 
thing new  or  fixing  something  old. 

BACK  ISSUES 
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JU       79* 


AHATEun     n/kb\0 


We  have  a  diminishing  stock  of  all  back  issues 
except  January  1961.  We  are  willing  to  part  with 
ihis  stock  for  only  50#  each.  How  about  that! 
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is  circuit  is  an  interesting  laboratory  cur- 
iosity, but  isn't  too  useful.  More  quickly  adapt- 
able to  our  uses  is  the  crystal  oscillator  of 
Fig.  8,  developed  by  GE  engineers.  In  this  one, 
resistors  damp  out  all  oscillations  except  at 
the  crystal  frequency.  At  this  frequency,  the 
crystal  bypasses  some  of  the  resistance  and 
allows  oscillation* 

Recently,  the  Heathkit  people  came  out  with 
a  "tunnel  dipper/'  similar  to  the  familiar  grid- 
dip  meter.  One  circuit  for  such  an  instrument 
is  shown  in  Fig*  9.  Since  we  haven't  tested  it, 
we  can't  guarantee  results — ^but  the  fact  that 
Heath  sells  such  a  product  means  that  it  can 
be  made  to  work. 

When  working  with  tunnel  diodes,  you'll 
have  to  get  used  to  dealing  with  minute  volt- 
ages and  currents.  All  the  interesting  action 
takes  place  with  voltages  of  about  50  to  300 
thousandths  of  a  volt  across  the  diode!  Many 
meters  won't  read  accurately  in  this  region; 
the  bias-supply  circuit  of  Fig.  10  is  recom- 
mended to  make  sure  that  your  supply  voltage 
is  at  least  in  the  right  township. 

So  far,  weVe  looked  at  diodes  which  amplify, 


PLUG -IN    COeL    TO  RESONATE    WITH    TUNING 
CAPAQTOR     AT     DCSiHEO  F^^EOUENCY 


FIG   S 


5-l8mc 
12*45mc 

43-I60mc 


40  turns  #20,  '/a"  dia,  V/4"  long 

(B  &  W  3004  or  Air  Dux  432T) 
16  turns  #20,  I/2"  dia,   V  long 
(B  &  W  3003  or  Air  Dui?  4r6T) 
3  turns  on  #20.  I/2"  dia.  3/16"  'ong 
(B  i  W  3003  or  Air  Dux  4I6T) 
Start  with    IK   pot  at  max,  resistance,  decrease 
its   setting    slowly;   Meter  reading   will   Increase, 
then  decrease.  Set  for  approx  3  ma  reading  m 
decreasing   portion.  Pot  need   be  adfusted  only 
when  battery  ages  or  is  replaced. 
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0*600  MV  OUT 


DIOO£IS   AWT    SILICON -JUNCTION   UNIT 

VftLUt    Of    R    W    OHMS  -  20   X  IKPUT    VOLIASC 

FJG     iO 


JEFF- TRONIC  S 

No%i\  in  cur  new^  bigger  store,  tee  can 
offer  more  of  the  best  in  n0io  equipment^ 
as  well  as  a  contimially  changing  stock 
of  7nilitary  mirpliis  bargams. 

The  DRAKE  2-B  Receiver 
for  AM-SSB-CW  $279.95 

Speaker   $16.95  Xtal   calibrator  $16.95 

Q-Mult-Speaker  $39,95 

The  New-Tronics  "HUSTLER"  deluxe 
all-band  Mobile  antenna  system,  in  stock* 

The  National  NC-155  receiver,  $199.95 

Ameco    converters,    kits,    accessories. 
Hy-Eain  antennas,  all  types,  in  stock* 

On  ne^v  equipment  orders  over  $10.00 
we  ship  prepaid  in  U^  5". 

Surplus   Department: 

Zener   diode    regulators,   Tescas    Inst*    IN756A 

8.2  volts,  400  mw.  $L00  each.  4  for  $3,00. 
2NI68i  Tung-Sol  switching  transistors  bOf  each- 

Pfeose  odd  posfoge  on  surplus  Hem$, 

Our  new  catalog  is  in   preparation. 
Send  for  your  copy. 


4791    Memphis  Ave. 

Cleveland   9,   Ohio 


Dept.  C3 


TEST   GEAR 

Surplus — New^Used-'^K 
OC-221   Freq.   Meter  125   kc-20,000  kc,  w/case,  ok, 

$76,00 
TS-175   8amc"10aonie  New,   $225.00 
TS-lS6-B/U-l00-10,000mc  CW,  MCW,  pxilse,  ?225,00 
Ddcillascopc-OS  8/U  115v.  60cps,  dc  to  2,5mc,  $85.00 
TS-497      (^measurement     model     80)      rf     sig^     gen, 

2-400me,    6   banf!s,   .1-100,000   uv,   $850,00 
OsciIloseope-Duniont-248  llSv  SOcps  operate,  20cps- 

5Tnc     and     driven     sweeps     1/10/100     micro-sec. 

tnarkers,  ?195.00 
08cino5€i>pe-DuEtionl-256E  llSv  €Ocps  opera te»  Smc 

response,  Si 95,00 
Hewlett  Packard-^SISA  VHF  Impedance  and   SWR 

Bridge,  50-500mc,  2-2000  ohms  impede,  §450.00 
Berkley  Dectmal  Sealer  model  2000,  $150.00 
Speclrum    Analyztr   TS148/UF   w/accessories,   l^s 

transit  case,  $450,00 
In    Stock — Tekronix    5i  1-513 — Quotes    on    Bequest 

Bex    Badio   Supply    Co« 
$B   CartJandt   St*,    New    York,    N,   Y.,    CO    7-1617 


GONSET  COMMUNICATION  SPEAKERS 

BRAND    NEW,    High    Quality    5"    x    7" 

Speaker  in  ottrocfive  grey  cabltief, 

Regularly  $19,95  SPECIAL  $7:95 

SIGNAL  ELECTRONIC  SUPPLY 

13618  S.  WESTERN,  GARDENA.  CALIF. 
FA   1-4867    (213)    FA   1-2318 

SAVE  AT  SIC;MALI 

All    orders    FOB    Gardena,    Calif.    Mmitnum    25% 
with    arder^    Minimum    order    $3*    Calif.    Res.    add 
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diodes  which  oscinate,  and  diodes  which  behave 
like  batteries.  How  about  the  diode  which  acts 
like  a  variable  capacitor? 

These  are  known  by  many  trade  names*  Pa- 
cific Semiconductors  Inc.  calls  their  version 
**Varicaps/'  International  Rectifier  calls  them 
**Semicaps,"  and  Amperex  uses  a  string  of 
w^ords:  "Silicon  Variable  Capacitance  Diode. 
Hughes  shortens  this  to  *' Silicon  Capacitor, 
but  they're  all  talking  about  the  same  kind  of  a 
diode* 

In  many  ways,  the  "silicon  capacitor*'  is  like 
a  Zener  diode;  it  is  effective  only  when  re- 
verse-biased, and  it  requires  special  processing. 
Howeverj  unlike  the  Zener,  the  silicon  capaci- 
tor 13  never  used  in  the  breakdown  region,  so 
it  never  carries  any  current.  Let*s  approach  it 


n 


ij 


from  the  same  viewpoints;  First,  what  is  it? 
Second^  what  does  it  do? 

Like  the  Zener  diode,  the  silicon  capacitor 
is  a  silicon  junction  diode,  specially  processed 
for  the  desired  characteristics* 

Unlike  other  diodes,  the  silicon  capacitor  be^ 
haves  like  a  variable  capacitor.  When  reverse- 
biased,  it  has  a  certain  capacitance.  Just  how 
much  capacitance  depends  on  the  voltage  across 
the  diode. 

As  you  probably  know,  a  reverse-biased  di- 
ode looks  like  an  open  circuit;  now,  the  defini- 
tion of  a  capacitor  is  also  that  of  an  open 
circuit:  two  conductors  separated  by  an  in- 
sulator. The  amount  of  capacitance  depends 
on  how  far  the  conductors  are  separated. 

In    the    silicon    capacitor,    the   insulator    is 
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MESHNA'S  EYE  POPPERS 


TELETYPE  PERFORATING  PAPEE  carton  of 
40  rolls.  11/16  wide.  U  you  are  on  KTTY  or 
groins  on  RTTY  you  will  want  to  stock  tip  on 
tape  at  this  extraordinary  price,  fiuy  two 
cartons    at   least,  ca.rton-^7  lbs  $5.00 


73  this  converts  to  a  fine  100-156  mc  continu- 
ous tuning  receiver  with  plenty  of  bandspread 
on  two  meters*  12  lb  15.0(} 


BC-191  POWER  SUPPLY 


80  lbs  30.0i 


PHONE  PATCH  KIT  includes  genuine  commer- 
cial phone  CO.  coiU  cond.  switch.  Make  your- 
self a  profeEsional  patch.  8  lb 


AHC-5  TRANSMITTER.  BC~45g,  This  model 
converts  to  many  uses  and  bands.  Ours  are 
govt^    rebtiilt    like   new.    w/conTersion    sheets. 

16  lb 


8,50 


AM 


28  VOLT  DC  SUPPLY  4  amp  out  from  regular 
house  current.  Brand  new  packaged.  Cost 
Uncle  Sam  $500*  Stick  a  one  amp  Variac  in 
it  and  you  have  a  variable  0-28  volt  DC 
supply  for  running  all  that  6-12-24-28  volt  sur- 
plus gear  or  charging  car  batteries.  Invaluable 
for  servicing  auto  radios^  22  lb  12.50 

ABK  TV  MONITOR.  Just  uncovered  in  our 
warehouse  (lost  for  2  years)  a  few  boxes  fac- 
tory packaged  7"  TV  monitor.  Includes  cables, 
and  viewing  hoodp  28  volt  input.  60  lb  29.00 

FANADAPTOE,  NAVY  "RBU"  400  ke  '*IF/* 
Brand  new  wth  book«  Made  by  PANORAMIC. 
Easily  mo<iified  for  "455  IP**  using:  a  broad- 
cast set  for  a  converter*  60  lb  75.00 

CRYSTAL  MIXK.  Turner,  hand  type  brand  new 
with  cord  and  plug,  3,00 

CRYSTAL  FILTER  brand  new,  made  for  the 
Super  Pro,  Conversion  sheet  included  for  mak- 
ing ^  a  variable  selectivity  control  for  your 
3'eceiver.  4.50 

ARC-S  RECEIVER,  all  tubes  &  conversion  sheet. 
As  written  up   in  the  December  '61   issue  of 


ARC-5  MD/7  MODULATOR,  brand  new*       S  lb     8.50 
Buy  an  ARC'5  as  above  with  modulator  and  get 
a  '^Dear^  both  for  15,00 

ARR-2  Receiver  w^ith  conversion  sheets  for 
•*CB"  or  2  meter  converter,  6*50 

BA'62  POWER  SUPPLY  for  SCR-S22  operation 

from  115  volt  60  cycle,  50  lb  35.00 

THOMPSON  CO-AX  SWITCH  2  position,  oper- 
ates from  115  volt  60  cycle*  Brand  new,  list 
price  of  $5Q.00«  12.50 

KG -8 A  coax  (52  ohm)  30  ft  roll  with  connectors*     2.25 

RG-9B  coax  (52  ohm)  25  ft  roll  with  connectors.     2,75 

CRYSTALS— FT  24S  holder,  50#  e&^h  7150-8350- 
8866.7-8375-8400-8425-8440-8441-7-8483-3. 

DISC  CERAMICS,  bay  assorted,  contains  over 

100  pieces,  marked  1.00 

ALL  MATERIAL  FOB  LYNN,  MASS,  Send  for  60 
page    catalog    of    surplus    materiaL    Our    prices    will 

amaze  you.  All  types  of  radio  materia!,  transformers, 
diodes,  power  supplies ,  aircraft  camera  lens,  etc*  Come 
visit    us,    open    every    day    9-5,    Saturday    included. 

MESHNA,    19    ALLERTON    ST-,    LYNN,    MASS. 
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furnished  by  what  phjrsicists  call  "the  deple- 
tion layer"  at  the  junction.  The  thickness  of 
this  "depletion  layer''  depends  on  many  things; 
among  these  factors  are  the  way  in  which  the 
diode  was  processed  during  manufacture,  and 
the  voltage  across  the  junction. 

Note  those  last  five  words:  the  voltage  across 
the  jtinction  controls  the  thickness  of  the  in- 
sulating layer^  or  in  other  words,  the  distance 
between  conductors — and  thus,  the  capacitance. 
It  works  something  like  the  familiar  mica  com- 
pression trimmer,  except  that  voltage  controls 
the  capacitance. 

If  the  preceding  three  paragraphs  suggest 
to  you  that  any  silicon  junction  diode  can  be 
used  as  a  silicon  capacitor,  you're  right.  How- 
ever, the  specially-processed  units  often  have 
a  greater  range  of  capacitance,  and  in  addi- 
tion, can  be  obtained  in  known  values. 

The  actual  amount  of  change  in  capacitance 
with  change  in  voltage  follows  a  rather  com- 
plicated set  of  equations;  the  graph  in  Fig, 
11  shows  this  change  in  ^'normalized*'  values. 
If  you  know  the  capacity  of  the  diode  at  any 
one  voltage,  you  can  find  the  percent  change 
in  capacity  with  percent  change  in  voltage 
from  the  graph.  Thus,  a  diode  with  22  mmfd 
capacitance  at  7  volts  bias  will  have  14,3  mmfd 
at  250  percent  of  7  or  17*5  volts,  and  will  show 
33  mmfd  at  2,8  volts  (40  percent  of  7)-  This 
chart  is  accurate  for  all  diodes,  even  though 
various  manufacturers  rate  their  units  at  dif- 
ferent bias  voltages. 


The  circuit  for  using  a  silicon  capacitor  is 
shown  in  Fig.  12;  the  silicon  capacitor  is 
the  symbol  which  looks  something  like  a  diode 
and  something  like  a  trimmer.  You  can  see 
that  the  only  difference  betw^n  this  and  a 
conventional  tank  circuit  is  the  de-blocking  ca- 
pacitor in  series  with  the  silicon  capacitor.  If 
this  blocking  capacitor  is  very  large  in  com- 
parison to  the  silicon  capacitor  (10  times  or 
larger),  it  will  have  no  noticeable  effect  on 
the  capacitance  in  the  circuit. 

Going  back  to  Fig.  11  for  a  moment,  you 
can  see  that  the  change  in  capacitance  is  al- 
most exactly  proportional  to  changes  in  volt- 
age over  any  very  small  range.  The  most  linear 
part  of  the  curve  has  been  expanded  for  the 
region  from  rated  voltage  to  150  percent  of 
rated  voltage;  over  this  spread,  the  departure 
from  true  linearity  is  no  greater  than  0.5  per- 
cent, which  immediately  suggests  the  use  of 
these  capacitors  for  tuning  oscillators  and  re- 
ceivers. 

As  a  matter  of  fact,  the  new  Ha llicr afters 
FPM-200  is  tuned  in  just  this  way,  and  several 
articles  on  use  of  the  silicon  capacitor  for 
automatic  frequency  control  have  been  pub- 
lished as  well. 
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A  bit  of  thought  will  remind  us,  thoughp  that 
the  frequency  of  an  oscillator  is  not  directly 
proportional  to  the  capacitance  in  the  tuned 
circuits;  for  very  small  changes,  it  Is,  but  for 
large  changes,  the  calibration  is  far  from 
linear. 

Fortunately,  if  a  silicon  capacitor  is  used  in 
an  oscillator  tuning  circuit,  some  of  the  non- 
linearities  cancel  each  other  out.  Fig.  13  is  a 
graph  of  frequency  versus  voltage  for  the 
circuit  of  Fig,  14;  the  dotted  line  is  a  true 
linear  calibration  while  the  solid  line  is  the 
actual  calibration  curve.  Yoa  can  see  that  the 
departure  from  linearity  is  a  very  small  part 
of  the  actual  tuning  frequency* 

Like  Fig-  11,  Fig,  13  is  "normalized"  to 
starting  conditions.  Thus,  if  the  circuit  tunes 
to  one  frequency  at  a  given  voltage  (say,  7 
me  at  5  volts)  it  will  tune  to  105  percent  of 
that  frequency  (in  the  example,  7*35  mc)  at 
123.5  percent  of  that  voltage  (or  6,7  volts). 

The  linear  region  of  the  curve  isn't  quite 
long  enough  to  cover  the  entire  80-meter  band 
at  one  setting,  but  is  more  than  adequate  to 
cover  all  our  other  bands;  you  can  set  your 
frequency  with  a  voltmeter. 

The  advantage  cf  such  a  hookup  is  primarily 
that  you  can  now  put  the  rf-carrying  leads 
right  where  you  want  them ;  the  tuning  is  done 
with  dc,  which  can  (and  should)  be  decoupled 
with  high-value  resistors,  allowing  you  to  put 
the  tuning  controls  wherever  you  like* 

A  word  of  caution :  all  these  characteristics 
hold  only  when  the  diode  is  reverse-biased.  If 
the  rf  voltage  swing  across  the  capacitor  is 
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U  -    VALUE     DEPENDS    OH     FREQUENCY     0€SIREE>; 
SLUG -TUNED   GOIL   IS    SUGGESTED. 

L2-I/4   AS    MANY    Tunns    AS     U,    ifOUNO  OVER 
COLD     END  OF  LI  IN  SAME    OifiECTEOW; 
ADJUST     NUMBER  OF    TURNS  AS    NECESSARY 
FOR  STABLE    OPERATION 

FIG    14 

greater  than  the  dc  bias,  anything  can  happen. 
This  can  be  prevented  by  tapping  the  diode 
down  on  the  coil,  or  by  using  circuits  which 
do  not  put  a  high  rf  voltage  across  the  diode- 
capacitor. 

In  addition,  voltage  must  be  closely  con- 
trolled •  In  our  example  above,  it  took  only  1,7 
volts  change  to  swing  the  frequency  clear 
across  the  40-meter  band;  a  0.17-voIt  change 
would  move  you  35  kc,  and  just  17  millivolts 
would  swing  the  frequency  3%  kilocycles — 
outside  the  bandpass  of  many  receivers.  This 
effect  can  be  put  to  use  to  get  FM  the  simple 
way  (see  the  references)  but  is  quite  a  head- 
ache when  it  happens  unexpectedly. 

In  a  single  is^ue  of  this  magazine,  there's 
not  room  to  do  more  than  scratch  the  surface 
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of  the   strange   world    of    semicanductars,    A 

number  of  othei*  exotic  semiconductor  devices 
have  been  announced  in  the  past  few  months: 
the  thyristor,  the  binistoi%  the  unijunction 
transistor^  the  four-layer  diode,  the  silicon- 
controlled- rectifier,  to  name  but  a  few.  The 
only  way  to  keep  up  with  them  all  is  to  read 
the  do^en  or  more  high-level  engineering  pub- 
lications, including  three  devoted  to  semicon- 
ductors exclusively— but  at  least,  this  may 
have  taken  some  of  the  mystery  from  these 
three  diffe^^eiit  diodes* 

REFERENCES 
Zener  Diodes 

Anonymous^  Zener  Diode  Handbook^  International  Hec- 
tifier   Corporation,    El   Seg-undo,   CaUf^^   1960. 

Anonymous,  Silicon  Zener  Diode  Handbook^  Semicon- 
ductor Products  Division  of  Motorola.  Inc.,  2nd  edition^ 
1961. 

Charles  Garingella,  W6NJV,  Maltl-Purpose  Low  Volt- 
asre  Supplyp  Electronics  World,  Augustj   1961,  pag-e  44. 

Harold  Reed,  Zener  Diode  Testing,  Electronics  Worlds 
December,   I960,  pagre  57, 

R.  J,  Shaug^hnessj^  The  Zener  Diode,  Popular  Electron- 
lea^  Jiine,  1961.  page  76* 

Dave  Stone,  Voltage  Begulalor  Diode-Tube  Contbina- 
llonsp  Electronics  World,  April,  1961,  pa^e  104 » 

Don  Stoner,  W6TNS,  Zener  Diode  Regulator,  Electron- 
ic Equipment  Engineering,  April,  I960,  page  41« 

Tunnel  Diodes 

Anonymous,  Developments  in  Tunnel  Diode  Circuits, 
Electronic  Equipment  Eng^ineering,   April,  1960,  page  28. 

Anonymous,  Transistor  Manual  Including  Tunnel  Di- 
odes, 5th  edition ^  Semiconductor  Products  Department, 
Genera]  ICIectric  Company,  Liverpooli  New  York,   1961. 

Lester  A.  Eamshaw,  Z  LI  A  AX,  Home-Made  Tunnel- 
Diode  CW  Transmitter,  Kadio-Electronlcs,  March,  1961, 
page  34. 

Jim  Kyle,  K6JKX,  Lost  in  a  Tuiuiel,  73,  January,  1961, 

page  20. 

Don  S toner,  W6TNS,  Tunnel  Diodes  Simplified,  Elec- 
tronics World,   March,   1961,  page  44, 

Rufus  P.  Turner,  Build  Thia  Tunnel-Diode  Dip  Meter. 
Radio-Electronics,   April,   1961,  page  42, 

Rufus  P.  Turner^  Care  and  Handling  of  Tunnel  Diodes, 
Radio-Electronics,  May^  1961,  page  83, 

Silicon  Capacitors 

R.  E.  Baird,  W7CSD,  Something  New  in  FM,  73,  Oct- 
ober, 1060,  page  IQ, 

John  Ellison,  W6A0I,  Fanadapting  Adaptor,  Part  1, 
73,   June,   1961,  page  3S. 

Don  S toner,  W6TNS,  Do  It  With  Diodes,  Radio-Elec- 
tronics,  February,    1961,   page  38. 


*',  ,  *  then  it's  dll  arranged.  You'll  wm  all  the  DX 

contests  for  the  next  seven  years,  at  which  time 
I'i 
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OF  THE  WORLD'S   FINEST 

ELECTRONIC     GOV'T 
SURPLUS   BARGAINS 


HUNDREDS  OF  TOP  QUALITY 

iTEMS^Uecelvers,  TratiHjmttiirs, 
Mlcrophojit^,.  Inverters.  Powc^r  Sup- 
plies, Mctirtf,  Phones,  Antcniias.  In- 
dicwi<?rs.  Filters,  Tmnsfarmers.  Am* 
pUflers.  Headsets,  Converters,  Control 
Iki^^p  Dynantotor^r  Test  Equipment, 
Slot  or s.  Blowers,  Ciiblep  Kejcrs, 
Cliokes,  Handsets.  Switches,  etc..  etc* 
Send  for  Free  CataJoB— Dept.  73. 


FAIR    BABXO    SALES 

2133  EL1DA  RD.  •  Box  1105  •  LIMA,  OHIO 


KEEP   CANDEE  HANDEE!! 

WRITB  FOB   OUR  FALL  FLYER! 

*    *   *   WEXL    HORSE   TRADE   and    oive    you    To|]   $$ 
Dollar   S$  for  your    PRC>   GRC.  VRC  &   Test   EquipmEnt! 

J.  J.  CANDEE  CO. 

5*9  No.  Vict  or  V  Blvd**  Burbank*  Calif. 
DDD  area   213— VI  9-2411 


TRANSFORMER,    11 5V    60    eye,    2     secondaries    eoch 

350  V   (^   4  omps* **  +  «**,.. .t«<-«a«^ $22i50 

TRANSFORMER,    115V  60   eye,   sec,   1460VCT  290  MA, 

plus  bias  winding  736  V  33  MA    .^«.».$10.00 

CHOKE,  5-5  Hy.  WO  MA,  26  ohms,  1.5  KVA  lest .$8-95 
SWINGING  CHOKE,  2,3/5.5  Hy.  850/100  MA,  6  KVA 

OYNAMOTORVModer  0-401  EicOR,  input  f2V"  @  9,9 
amps,  output  440  VDC  @  200  MA.  Brand  New! 
Only     *.......^,..............«.i*.*.«*.»*< .$2i2S 

CHOKE,  T.72  Hy.  400  MA,  10  KV $3.75 

850  WATT  MODULATION  TRANSFORMER^  Chkogo 
Xfmr  Co.,   FS-type  frame.  Pri,   10,000,  Sec-  3750  and 

7550  ohms    .,« «.,...«. *S32.00 

CHOKE,  2  Hy*  1.15  Amp.  5  KV  test.  ..*..**,  ,$12.50 

CHOKE,  6  Hy.  ,5  Amp.  35  KV S4.50 

CHICAGO  FILAMENT  XFMR,  115V  60  eye,  sec.  5V  @ 
15  A,  5KV  AC  hi  pot  ,.,,...*.....~.,.>«^«,#* .$7^50 
MULTI-TAP  FILAMENT  xfmr,  pr'u  210  240V  60  eye  In 
5V      steps,     sec     5/7,5/1 0/11 V     @     35A^     common 

CT         .^...   ^.    i...^*.*.    .    ,«.4......<.>...«.»*a*a.$l  7.95 

FILAMENT  XFMR,    115V  or  220V   50/60  eye,  sec   5V 

@   20 A  CTj.  35kv   ins $12.00 

FILAMENT  XFMR,  T17V  50/60  eye,  two  10V  13A  @ 
12.5KV,  one  TOV  T3A  @  7,9KV,  one  6.3V  1A,. $11,00 
CAPACITOR   8MF  2KV,   Cornel  I -Dubi  Her,   with   brack- 

CAPACITOR  4MF  3KV,  Goodman,  with  brackets. $3 JS 

Vm      n       ILI      f      C      7701    S.   Normondie 
E      K      n  9      los  Angelas   44,   Calif. 

All    Orders    FOB   L   A.      —     Phone    (213)    PL    1-0278 


U.  S.  #1   ELECTRONICS 


1920   EAST   EDGAR   ROAD,    LINDEN,    NEW   JERSEY 
Open  Sotyrdays  only  until  further  notice.  WA  5-3040 

SURPLUS  BARGAINS 

TELEVISION  CAMERA-Fine  for  ham  or  closed  circuit 
use.  Vertical  resolution  350  lines  at  40  frames/sec.  Com- 
plete  with    all    tubes,    lens,   and   conversion    sheet. 

L/NEW  $99.50 
TELEVISION  TRANSMITTER-A  really  beautiful  264- 
372MC  unit  using  a  push-pult  8025  finol  modufoted  by 
a  polr  of  B025's  for  25  watts  output.  Easily  converted 
to  420MC.  NEW  S35.00 

TELEVISION  MOKITOR^for  use  with  obove  ynfts.  $29,50 
1215MC  TRANSCEfVER-APX'6  Hard  to  get  popular  unit 
for  easy  conversion  to  1215MC,  See  Sept,  '60  QST.  Com- 
plete, but  less  3E29.  L/NEW  $22.50 
6  METER  TRANSMITTER-A  really  beautiful  unit  with  an 
8t5  fmat  AM  moduloted  by  an  815  for  50  watts  input. 
Metered.  L/NEW  $24,50 
2  METER  TRANSCEIVER-SCR-522  Mosf  common  surpfu* 
piece  on  21!  AM  modulated  832  runs  ot  30  watts.  Com* 
plete   with  tubes.  L/NEW  $18.50 

WRITE  FOR  CATALOG 
All    prices    FOB    Linden,    N.    J.    Some    quantities    limited. 
Prices  subject  to  chonge  without  notice.  Mm.  order  $4,00. 


1 


NOVEMBER   1962 


89 


I« 


DPDT  Relay  IlSvac/^Ocy  coil  ceramic  m- 
sulaiion,     Leach     #II77BF     10    amp    contacts, 

NEW  $3.95  delivered 

Transformer   for   24vdc   supply,    117/60/1 

primary,  tapped  secondary  31,  32,  35  &  36,7vac 
at  6  amps,   NEW,  ihermador 

$8.50  delivered 

Rectifier  for  abov©,  NEW 

$5.50  delivered 

Capacitors  4,000mfd,  SOvdc 

$2.25  delivered 

Modulation  Transformer,  20  waHs,  I- 1, 

pri,  and  sec  Z-6,000,  potted  Chi,  Trans*  Ship- 
ping weight  5  lbs.  Send  postage,  we'll  send 
trans* 


SATISFACTION  GUARANTEED 

HIWAY  COMPANY 

1147  Venice    Blvd,,   Los  Angeles   15,   Calif. 


ARC-3   and    ART-13A   TECH    MANUALS! 


HandboDks  majnten,.  oiier.,  theory.  «hem.  (twis,  *,Artft 
•tc.     Either    iic^Dk    pitMpaitI     ,_.. >  10,00 

RADIO     RECEIVER    AND/OR     SPECTRUM     AhlALYZER 
AN/APR-4    rcvr    is    tlia    iMubo    30    mc    IF    tit.    tor    It* 
pi  up*  In     tuning     unit$:     has    &- meter,     GD     cy     pwr    sply. 
Pan.     yidm     &.     Audio    mjtpui&.     AM.     Cheirkeil,     allonad, 
with    hearfSi    for    38-1000    mc,  #  i  j  ^  j^a 

pwr   plug    Sl    Handbffot,    fab    U»   Ang.    ,., 5164.00 

Arfd  $59.50  lar  1-2.2  knie;  atld  179.50  tor  Test  OsclMntor 
TS.47/APR,  40-3000  mc  ±1%,  CW,  AM,  PM,  w/bijih-rn 
m  cy  pwer  sply,  fob  Los  Aug.  Add  $45.00  ta  get  AM/FM 
rcvr    instead    of    AM. 


2-METER    RECEIVER    &    2/6/10    METER    XMTR 

SCII-522  rcvr,  xmtr«  raek  & 
ease.  cxc.  cond.  19  tubes  In* 
elud«  832A'5.  100- 156  mc  AM. 
Satisfaction  irtd.  Sold  «t  less 
than  the  tube  cott  In  surplus, 
Sbpg  wX  &5  tbs.  Fob  Bremertan. 

Only   ..,..,,.,_    ^I4a95 

Add  $3.00  for  comprete  t#chnk!:il 
data  group  ineludtng  Drigmal 
schematics  4  partj  lists.  IF.  *tl 
fomulas,  instruct,  for  AC  pwr 
tply.  for  rtvr  continuous  tuning. 
for  xmtf  Z-m^i&r  use,  &  f«r  putting  xmtr  on  6  &  10  meters. 


COMMUNICATIOHS   RECEIVER    BARGAINS 

604538:    190*550   kc    G-tube    suF»ertict  w/85  k^    IF's,    ttftal 

as  long-wave  rcvr,  as  tunabrf*  rF  &  as  Znd  cflinverl. 
W/all     data.     CHECKED      ELECTRrCALLY  *.^^ 

Grtd.    OKI    II    lbs.    lob    Us    Angdes    .    ,.    $12.95 

Same,     In    handsome    cablnut    w/pwr    sply,    spkr.    ,^-^     _ 

etc.,    ready   U   use,    It  our    QX-535,    19    lbs.    ?37.50 

BBS;  Navv's  prido  2-20  mc  14-tiibo  superhet  has  voice 
filter  for  low  noise,  ear- saving  AGO.  high  sens.  &  select, 
IF  is  1255  kc.  Cheitked,  aliflneiL  w/pwp  sply,  cords, 
ticn  data,  ready  to  use,  fob  Charkston,  S,  C.  ^„-,  _. 
or     Los    Angeles .*..,.. ,     579,50 

R'45/ARR-7  brand  new,  12-tuba  superbet  ,55-43  mc  In 
e  bantis.  S^metdr,  455  kc  IF's*  xtl  filter  6  set.  positions. 
etc*  Het  and  complete.  It  can  be  madfe  still  better  by 
double-convertrng  in!^  the  BC-453  or  QX>535.  Pwr  iply 
Includes  DC  for  the  automatic  tuning  motor. 
Fob    San    Antonio    -... ,.    . 


r    -t    T    r 


$[79.50 

Tin*   Pay   PIsn:   117.95  tl«wn,    II    x  $16.03 

R.  E.  GOODHEART  CO. 


Box    I220-GC 


BEVERLY    HILLS,    CALIF, 


A  Good 

Five  Cent 

QSO 


George  Thurston  W4MLE 
3407  Prock  Driv© 
TaHahassee,  Florida 


w 


HAT  this  hobby  needs  is  a  good  five- 
cent  QSO. 

We  have  plenty  of  the  50  cent  variety— 
the  kind  weVe  all  familiar  with,  which  last  a 
minimum  of  15  to  20  minutes  and  consist  en- 
tirely of  an  exchange  of  signal  report,  name, 
QTH,  a  description  of  the  rig  (in  greater  or 
less  detail),  a  run  down  on  the  local  weather, 
And  the  final  five  minutes  is  an  exchange  ol 
totally  banal  fond  farewell,  as  though  you 
might  mortally  insult  the  guy  at  the  other  end 
by  just  signing  off  witli  liim, 

''Well  OM,  guess  I  better  QRT  pretty  soon. 
The  ]r  OP  just  fell  out  of  the  tree  and  seems 
io  have  broken  his  leg.  So  thanks  a  lot  far  the 
QSO.  Hope  to  see  you  again  before  too  long. 
Sure  has  been  pleamnl.  Oh  oh.  XYL  just  called 
chow  so  73  DX,  Good  luch  73  now  Tom  OB 
SK  K4XXX  DE  W4MLE  73  GN  GL  DX  SK 

GE  Dirr 

We  need  a  procedure  signal  meaning  *'I 
don*t  want  to  make  RCC*  I  just  want  to  swap 
sig  reports  and  scram.*'  Some  one  has  sug- 
gested "QCQ''  for  this  purpose.  Perhaps  you 
could  call  CQQ  CQQ  CQQ  UE —  and  in  an^ 
s\seriiig  another  station's  CQ,  you  might  try 
^•AV4MLE  DE  W4XYZ  QCQ/" 

This  style  of  operating— similar  in  some  ways 
to  contest  style  used  in  Sweepstakes,  CD  par- 
ties and  DX  contests— offers  many  advantages 
both  on  phone  and  CW, 

One  of  my  favorite  sports  is  to  pick  a  rela- 
tively clear  spot  (if  I  can  find  one)  on  40  or 
SO  CW  and  call  CQ  using  complete  break-in 
(QSK): 

CQ  CQ  CQ  DE  W4MLE  BK  CQ  CQ  CQ 
DE  W4MLE  BK  CQ  CQ  CQ  DE 
W4MLE  BK  and  so  on  until  someone  an- 
swers* The  reply  to  his  caU  goes  *%V7YYY 
DE  W4MLE  GE  UR  579  TALLAHAS- 
SEE FLA  NAME  GEORGE  BK" 
And  ^V7YYY  almost  ala^vys  will  reply  in 
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FALL  SURPLUS  SPECIALS  DE  K2BBC 


Read-N-Save 


00  Meters  3Vz''  ti  —10  to  +66b  Imw  @  300  ohms 

NEW 

Sperti  Vacuum  Switches  for  ART-13,  etc,  ^NEW 

M-359  Caax    Right  Angles _5  for 

Velvet  Vtrniers  w/large  knot  —. NEW 

630  Ohm  300  Waft  Non-inductive  Resistors  ^, 

WE-255A  Porar  Relays  few  TTP  -. ..^^^^ 

Sockets   for   use   with   above   relay NEW 

Dummy  Loads  27  to  40  mcs  30  wait  A-S3 

Choppers  Stvns  Arnold   #222  AC-DC  llOvde  max 

Nicad    Storage   Batteries   l*2v  6amp    hrs, *.* 

Bank  of  10  liatterjes  in  plastic  case  <l2v) ^_ 

Chargers  for  above  (I2v>  llSac  input  ^^ _^ 


$2.75 
$1.00 
SlOO 
$1.00 
$2.50 
$4.50 
$2.50 
$1-00 
$5.00 
$2.00 
$17.50 
$4.95 


4X150A  Tubes , ...$5-50 

Hemoved  from  equipment  &  tested 2/10.00 


Sockets  for  4X150A  etc,  — 

Eimac   #SK-610  ______.-. 


-^ $€*S0  ea- 

^-^2/ia.oo 


T-179/ART-26  Transmitters  300-1275  mc 
Brand   new  w/tubes   .^, $59.50 


SP-600-JX  Receivers   .545-54  mc 
Like   new   ,- ^— . 


^.S425.00 


KEW  SURPLUS  TUBES  GUARANTEED 


2C39A  ___  $7,50 
3CX100A5.  $14.50 
6161  -.—  $35.00 
S29B  __^„     $9.50 


6f4  (acorn) -$1.75  5«81 

lOOTH    __  $11.00  6AN5 

250TH  __.  $1S.50  6146 

6159  .__     $3.75  446A 


$1,50 

$1.25 
$2.95 

$0.50 


MONEY  BACK  GUARANTEE  ON 

ANYTHING  WE 


We  stock  large  quantities  of  Military  and  Com- 
mercial Test  Equipment.  We  buy  AN/GRC.  PRC, 
TRC  and  test  equipment  TS  and  AN/UPM  or 
URM.  What    have   you   for  sale    or  trade? 


Model  15  TTP  eonnplete  with  synch, 
motors.  Excellent 


. .^ $225.00 


Berkeley  Modiel  5500C  Universal 

counter  &  timer  Lab  tested — pert eet_... $425,00 


LfOW  Freq.  Marine  Receivers — RCA 
3  bands  240  to  2000  kc— 115vac 
New  condition 


$69.50 


Dumont  Scopes  25&U ^^ 

304H    


SllO.OO 

__ ^-$195,00 


BC-463A  Transformers  and  Modulators 

converts  to  6  mtrs,  uses 

815  tubes.  New  „__^ ^„. $1930 


SPACE  ELECTRONICS  CO. 

218  West  Tremant  Ave,.   Bronx  53,  N.  Y, 

TRemonf  8-5222 


Coax  Relays  SP3T  2Svdc 

General  Communications  3Ni20HC  or 

Thompson  Products  10566.  New -,|17.9S 


Bird  Model  6250  Milliwattmeter 

0-250niw.  30-500  mc,  for  Handi-Talkies 

New  .-«.. _,,— __^ .-$42.50 


kind,  often  dropping  a  word  about  rig, 
weather  or  a  comment  on  a  new  antenna,  a 
question  about  conditions,  DX,  traffic  or  some- 
thing else. 

The  QSO  usually  lasts  3  to  5  minutes  be- 
cause unless  it  shows  promise  right  away,  I 
"73"  the  other  op  on  my  second  transmission • 
SK  is  immediately  followed  by  QRZ?  And  it 
is  surprising  how  often  this  will  bring  an  im- 
mediate call  from  some  operator  who  has  been 
reading  the  mail  Othen^'isCj  the  CQ  BK  is 
resumed. 

Occasionally  this  has  producsed  eight  or  ten 
QSOs  or  more  in  an  hour  of  operating  but 
more  often  the  third  or  fourth— and  sometimes 
the  first— of  such  a  series  strikes  a  spark  and 
some  really  coUossal  QSOs  result 

The  third  of  one  such  series  raised  \'^3A\VE 
one  night  and  the  QSO  lasted  56  minutes- 
Anotlier  series  produced  K2UKQ  and  Kay 
and  I  have  had  many  pleasant  QSOs  since 
then* 

The  first  CQ  BK  not  long  ago  produced 
W4IEI  and  the  resulting  QSO  lasted  more 
than  two  hours  and  a  half  and  was  repeated 
in  similar  length  the  following  night  and  a 
shorter  one  (only  two  hours)  two  nights  later. 

Far  from  being  "anti-social/'  the  quick 
QSO  is  a  fine  way  to  add  many  new  friends* 
They    come    around   more   often   for   se€x>nd 


QSOs  if  they  weren't  bored  to  death  the  first 
time. 

A  K3  called  me  one  evening  and  got  the 
stock  "UR  579  TALLAHASSEE  FLA  NAME 
GEORGE  BK*'  and  reproached  me  with  "are 
you  in  a  contest  or  sometiiing?  I  try  to  make 
friends  in  my  QSOs,  not  Just  fill  my  log  with 
numbers/' 

Before  telling  him  I  had  just  finished  a 
75-minute  QSO  with  a  perfect  stranger  I 
asked  my  K3  friend  whedier  he  considered 
brevity  tinfriendly. 

Is  it  more  friendly  to  say  "UR  579  TAL- 
LAHASSEE FLA  NAME  GEORGE  BK?" 
Or  to  say  "R  R  R  R  R  GE  OM  TNX  FER 
FB  CALL  UR  SIGS  HR  579  579  579  HR  IN 
TALLAHASSEE  FLA  THE  CAPITAL  CITY 
OF  THE  SUNSHINE  STATE?  TALLAHAS- 
SEE FLA?  TALLAHASSEE  FLA  BT  THE 
HANDLE  HR  IS  GEORGE?  GEORGE? 
GEORGE  BT  SO  HWS  THE  WX  THERE  IN 
K3  LAND  OM?  AR  K3XXX  DE  W4MLE?" 

Tliey  both  convey  exactly  the  same  infor- 
mation. So  why  is  the  five  minute  variety 
"friendlier'^  than  the  ten  second  variety? 

Certainly  the  latter  approach  is  more  time 
consuming  if  the  object  is  sheer  length  in 
QSOs, 

But  I'm  inchned  to  like  the  briefer  and 
friendher  ones.  *  -  .  W4MLE 
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tW2NSD  from  page  4) 

of  a  screen  dropping  resistor,  self  biasing  antl 
a  clamp  tube  would  even  eliaiinale  the  need 
for  the  two  surplus  supplies.  The  2000  volts 
(modulated)  come  from  an  old  National  600 
transmitter,  vintage  1937.  The  power  supplies 
from  Meshna  replaced  a  couple  of  bread-board 
supplies  that  I  whipptd  up  the  last  time  I  ran 
the  final  back  in  Brooklyn  in  1956-7-8.  It  makes 
it  neater.  By  judicious  surplus  scavenging  and 
a  careful  eyeballing  of  the  ham  ads  you  should 
be  able  to  duplicate  my  feat  quite  reasonably. 

Once  you  are  on  two  meters  with  higher 
power  you  will  find  an  entirely  different  oper- 
ating world  from  the  Twoer-IIalo  type  of  oper- 
ating. When  the  band  begins  to  open  up  you 
can  be  in  there  working  the  w^eak  ones.  When 
aurora  starts  you  can  get  answers  to  your  calls. 
It  may  be  fun  to  sit  there  calling  station  alter 
station,  only  to  hear  tliem  tome  back  to  some- 
one else,  but  it  doesn't  in  any  way  match  the 
fun  when  they  come  back  almost  every^  time 
you  call.  It  is  worth  the  effort  necessary.  Like 
all  other  things  in  this  life,  you  get  fun  out  of 
ham  radio  in  proportion  to  the  effort  you  put  in, 

FM 

Our  article  on  the  Friendly  Frequency  in  the 
June  1962  issue  of  73  has  resulted  in  a  lot  of 
mail  and  considerable  interest.  We  are  prepar- 
ing a  booklet  on  the  conversion  of  the  AN/VRC 
to  six  meter  FM,  which  sl\oukl  get  a  few  more 
fellows  interested.  In  case  you  are  fuzzy  on 
this,  there  are  several  hundred  fellows  set  up 
on  52.525  me  wide*band  FM  around  the  coun- 
try. Most  of  them  are  using  con\  erted  Motorola 
gear  and  surplus  gear.  The  idea  is  to  have  a 
completely  separate  station  witli  sqelch  set  up 
on  the  calling  channel  so  that  anyone  calling 
in  will  have  someone  or  group  to  talk  to.  It 
sure  helps  tie  clubs  together  and  adds  a  new 
dimension  to  mobile  operating  in  cities.  Jack 
Cunkelman  W3JKE  has  pubhshed  a  listing  of 
the  FM  nets  all  over  the  country  and  the  In- 
dividual stations  active  in  tliese  nets.  He  also 
lists  the  phone  number  and  type  of  equipment 
used  by  each  station.  It  is  quite  a  list  and 
should  be  in  your  car  if  you  travel  and  are  set 
lip  for  52.525  mc.  Copies  may  be  obtained  for 
25^  each  from  Jack. 

Anthem 

The  anti-communists  are  still  in  tfiere  pitch- 
ing, trying  valiently  to  sacrifice  ham  radio  for 
a  few*  moments  of  their  own  personal  glory. 
What  ever  happened  to  the  Old  West  where 
they  went   to  lynchings  instead  of  drive-ins? 


Come  on,  California^  clean  up  those  nuts. 

It  is  heartening  to  see  tliat  the  FCC  is 
clamping  down  on  the  broadcasting  of  political 
nonsense  from  these  guys,  I  hope  they  scuttle 
that  incredible  request  to  allow  us  to  play  die 
National  Anthem  twice  a  day  which  has  been 
sent  as  a  petition  to  the  FCC,  I  can  just  hear 
20  meters  now  with  100,000  amatein  radio 
stations  playing  the  Anthem  twice  a  day,  seven 
days  a  week  .  .  .  you  wouldn*t  hear  mucli  else. 
With  a  market  liku  that  you  can  bet  that  some 
record  company  would  come  out  with  a  lung- 
play  rendition  of  the  Anthem  thnt  would  run 
45  minutes. 

Ham  radio  is  a  fine  hobby  .  .  .  let's  not  ruin 
it  with  nationalism.  We  know  we  have  a  great 
country  and  this  comes  through  every  time  we 
talk  to  a  DX  station.  Let's  sell  ourselves  that 
way.  Let's  not  try  to  sell  pohtics,  religion  and 
other  relatively  unsalable  items  over  the  air.  If 
>  ou  have  an  urge  to  seU,  dissipate  it  by  selling 
all  comers  on  the  advantages  of  subscribing  to 
73. 

Mobile   Monitor  Scope 

A  reader  advises  that  the  2BP1  or  2BP1A 
are  better  alternatives  for  the  obsolete  913 
specified  in  the  article  in  the  August  *62  issue 
of  73  than  the  suggested  2AP1,  which  requires 
a  higher  anode  voltage. 

Flagging  interest 

There  were  several  interesting  things  in  the 
July  issue  of  CQ  (no  fooling!).  #1  was  the 
USA-CA  column  by  K6BX.  This  cokunn 
started  out  with  two  waving  American  flags 
and  reached  a  crescendo  with  a  huge  full 
page  reproduction  of  the  actual  USA-CA 
aw^ard  certificate,  which  features  not  only  a 
large  American  flag  a  waving,  but  all  fifty  of 
the  State  flags.  In  this  day  and  age  where  we 
aie  used  to  seeing  the  American  flag  being 
waved  more  by  charh'tans  and  subversives  of 
the  far  left  and  far  right,  it  is  nice  to  see 
someone  with  honesty  and  purity  in  his  heart 
using  the  American  flag  as  a  rallying  point. 

Further  along  in  this  column  Clill^  has  a 
flash  announcement  that  we  are  corning  out 
with  some  sort  of  award  which  will  do  away 
with  all  other  awards.    Good  for  us* 

There  are  several  questions  which  the  col- 
umn did  not  resolve  for  me  thouglk  (1)  Who 
originated  the  idea  of  an  award  for  working 
counties?  (2)  Did  ChaiUe  Vogelsong  W3BQA 
send  the  idea  for  this  award  to  K6BX  togetlier 
with  the  rather  complete  set  of  proposed  rules 
which  were  later  published  as  K6BX's?  (3) 
Did  this  award  pave  the  way  for  K6BX  to 
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get  a  position  on  the  CQ  staff?  (4)  Did  K6BX 
offer  W3BQA  USA^CA  Certificate  Number 
One  in  return  for  his  not  reveahng  the  situa- 
tion leading  up  to  the  announcement  of  the 
new  award?  (5)  Was  CharHe  foolish  to  turn 
down  this  great  honor  and  tliereby  niiss  out  on 
being  the  feature  attraction  at  the  Dayton 
Hamfest  dinner?  (6)  Are  the  USA~CA  awards 
all  legitinuite?  (7)  \^Tiat  will  happen  next? 
(8)  Did  you  know  that  there  is  a  fine  wafl- 
sized  map  of  the  US  showing  all  counties 
available  from  the  Gov't  Printing  Office  and 
put  out  by  the  Dept.  of  Commerce? 

Advertisers 
It  is  encouraging  to  note  that  several  ad- 
vertisers have  had  such  good  success  with  73 
tliat  they  have  decided  to  nm  all  further  ads 
in  73.  Each  month  there  are  a  few  new  ad- 
vertisers who  are  testing  the  ability  of  73  to 
sell  their  products  for  them*  Since  it  is  these 
advertisers  who  are  buying  your  magazine  for 
you  (the  newsstand  and  subscription  price 
doesn't  begin  to  cover  printing  costs)  it  sort 
of  behooves  vou  to  take  more  than  a  casual 
look  at  tlie  ads  and  to  talk  up  73  with  an>^ 
advertisers  that  interest  you.  Just  a  few  more 
ads  and  we  will  be  able  to  expand  the  mag- 
azine and  bring  you  more  pages  of  articles 
each  month,  I  call  your  attention  particularly 
to  our  Surplus  section  of  die  magazine.  We 
have  the  largest  collection  of  surplus  ads  of 
any  radio  magazine  and  it  will  stay  that  way  if 
you  keep  after  them.  Barry,  Meshna,  Rex,  TAB, 
Goodheart,  Verns,  Hi-Way,  Fair,  US  #1, 
Space,  Columbia.  Candee,  JJ  Glass,  Signal, 
Jefftronics,  all  have  some  great  buys.  Don't 
miss  the  catalogs  they  put  out  and  stop  in  to 
see  them  if  you  can.  I  visited  Mesh n a  recently 
and  reaUy  loaded  up  tlie  car  .  •  .  what  a  col- 
lection he  had.  The  new  Barry  catalog  eats 
your  heart  out.  Fair  has  a  terrific  selection, 
ditto  Columbia  and  Candee. 

73  TESTS 

Perspicacious  readers  may  notice  that  we 
have  more  than  the  usual  sprinkling  of  tests 
of  new  gear  this  mouth.  There  are  obvious 
reasons  for  the  spate  at  this  time.  1)  The  in- 
creased sales  wliich  tlicse  test  reports  might 
bring  on  wiU  undoubtedly  result  in  a  much 
merrier  Christmas  for  the  manufacturers  in- 
volved .  .  .  and  this  may  just  result  in  a  mer- 
rier New  Year  for  us  when  the  new  ad  con- 
tracts come  in.  2)  The  test  reports  are  very 
handy  for  you  to  use  as  a  sort  of  shopping 
list  for  the  XYL  and  harmonics  for  Christmas 
Buy  them  one  each  of  the  products  tested  and 
watch  their  surprised  expression  on  Christmas 
mornings 


SPECIAL!  144  or  220  mc  TRANSMITTER 

20  watts!  Simple  to  convert  242  mc  DXT-2  Beacon 
Transmitter,  measures  4"  x  4'*  x  II'*  complete  with 
antenna,  water-tight  case  and  sidetone  modulotor. 
Power  required  300V  DC  &  6,3V.  Uses  two  I2AT7 
and  one  6360  final  [not  furnished).  Schematic  and 
2-met0r  conversion  data  included.  Hundreds  sold  al- 
ready at  this  fabulous  price.  BRAND  NEW.  only  6»95 


BC-453     Q-S'er 

Condition    ,  . , 


iver, 


(90^550     kc.     Excellent 

12.95 


Send     for    Colymbia'5     Kew    48*- Page 
Catalog  of  Surplus  Electronic  Bargains! 
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COLUMBIA 


ELECTRONICS 


436S     WtST     PtCO     BLVD.    LOS  ANGELES  t9,  CALIF, 


J.  J.  GLASS 
THIS  MONTH'S  SPECIALS 

12V  TCS  Power  Supply  consisting  of  1  Transmitting' 
Dvnamotor,  420V  @  200  MA.,  and  1  Receiving? 
Dynamotor,  220V  @  100  MA,  Fully  Filtered, 
itiounted  on  base  which  includes  startingr  solenoid, 
I2V  relay,  choke,  etc.  Thfs  supply  can  be  used  to 
operate  ARC- 1,  ARC -3,  ARC-5,  etc.  Diagram  for 
easy  hook  -  up  incl uded.  A  LL  N E  VV ...,».,..,. ,  $9.95 
SfMLre  Parts  Kit  for  above,  consistinir  of  Trans» 
mittin^  &  Receiving-  Dynamotors.  Melay^  Chokfi, 
Brushes,   Fuses,   etc   NfiW^., .-.**.,.,. .,$4.95 

12'ZA\    INVERTER,    No    more    bother    to    chani^e 
surplus  24V   gear   to   12V J   Just  use   this   converter, 
feed  in  12V,  output  supplies  24V  @ 
Enough    to    operate    24V    Xmtr    & 
internal    changes.    Compact    metal 


X   m"  X  7".  ONLY 


up  to  4  Amps* 

Rcvr    without 

container    4]4" 

$8.95 


t  m  *  m  V  • 


SOMETHING  NEWr  Just  Purchased— 24V  Gen^ 
erator^  produces  25  Amps.  Complete  with  spHne, 
Very  compact,   9"   x  6".    BRAND   NEW.,,  .„$7.50 

J.  J.  GLASS  CO. 

1624  5.  Main  St.,  Los  Angetes  IS,  CaliL 

RI   9-1179   (211) 
Fridays  'til  9  Seed  for  Catalojf  J 


WANTED: 

TUBES,  DIODES,  TRANSISTORS,  MILITARY,  COMMERCtAL 
LAB'ORADE  TEST  EQUIPMENT,  COMPONENTS,  PRC, 
GRC  EQUIPMENT,  AIRCRAFT  EQUIPMENT  BY  COLLINS- 
TOP    PRICES.    WRITE    DETAILS, 


W6ftEX, 


BOB   SANETT 

V    &     H    RADIO    ELECTRONICS,    2053    VENICE 
BLVD,,    LOS  ANGELES   6,   CALIFORNIA. 
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GREENSHEET! 


OUT  AT  LAST 


JtCA  PRECISION  500  KC 

CRYSTAL  OSCILLATOR  $5.00  * 

Accuracy    plus   or    milium    0.0012%*    Containis   Pre-  • 
ciitiun    500    KC    crystal,    BMS    Labs    Crystal    overt, 

584*1      aub-miniature      tube.      Hermetically      iiealed  • 

nteket  plated  rectanf^tilar  i*a^e.  Motints  in  fitandard  ^ 
7   pin   miniature  socket.   Heiiuires  6,3   VAC  or  DC, 

75     to     lOl*    V.D-C.     With     schematic.    RCA     Type  • 

A^Br8300-l.    Size:    W/U    x    1  7/lfi'  W    x     IWD^  ^ 

Wt,:    1    lb.   Cat.   #4-5110   CRY,    (Orig,   Govt,    Cost:  * 

Ii72>00.  # 

VERY  SPECIAL  .  .  .  ONLY  S5.00  P«jstaire  Prepaid,  • 

Elraa-c  4X15 A/4010  air  socket .«.,$6«95  * 

Sale   on    ttie    following:    NC^OO»    Mo^aley   AteTina^*  ^ 
CD  Rotators,  Electro-voice  mikes,  SP-600,  SP-2I>0, 

prop-pitch  motors,  full  line  of  Ameco.  • 

Silicon   rectifiers— 7JU  Ma/600  FIV   ,..,,. ,..ea  36^^  ^ 

COME  IN  SATURDAY.  From  10  A.M.  to  • 

2  P.M.  Free  parking  on  Saturday.  Moii  to  • 
Fri.:  9  A.M.  to  6  P.M. 


r 
I 
I 
I 
I 
I 
I 
I 

I  company 
I  Address  .. 

I 
I 


BARRY  ELECTRONICS  CORP. 

512  BROADWAY.  NEW  YORK  12.  N.  Y. 

WALKER  5-7000  AREA  CODE:  212 

G  Enclosed  is  money  order  or  check  and  my  order. 
Q  Send  copy  of  "Green  Sheet"  Catalog. 

Name    „-^— 


DEPT.  73-11  j 


I 

I 


Title  I 
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"TAB"    SIUCON    750MA*    DIODES 

Factory  Toited  OtdJ 
mWEST    TYPE  I    LOW    LEAKAGE 


nns/plv 

80/50 

.07 


rmi/ptv 

70/fOD 

.(4 


rm*/olf 
140/200 


rmi/plir 
210/300 

.29 


rmt/plv 
280/400 


350/500 
.44 


rini/pl¥ 
420 /VOO 
.5$ 


rmt/pl¥ 
490/700 


rmt/plv 
560/BOO 

.85 


rmt/plY 
$30/900 


nnt/pl¥ 
700/1000 

Loe 


rmi/plif 

770/ not 

I. SO 


.   Low  Priced  T300  BUIeoci  Diadai 

Hated  400  pTl/2S0fmi  @3OOMa91tt*0 
*25  each:  30  for  $7;   mo  for  $20: 


Blode  ordm-  $10  thippmd  P&§i  ftmm 


ZEWER  OiDDES  150  to  400  3HW 
CASED  T024  Pckff,  Within  2(1*^ 
TTItsjiKe  II.  S  for  $2.  20  ter  JJO. 
iriT  ZENER  DIODES  uf>  to  4001[W, 
STNGLE  &  DOUBLE  EltDEO  I 
lor   sn    \2   fpr  S5 ;    100   for  S36. 


SIirCON     POWER     DIODi     STUDS* 
Operation    Up   ta    f25*C   Cfts«<   T«inp. 


D.C. 

SOPIv 

lOOPN 

1    isoprv 

Ampt 

SSRlTlE 

70Rnw 

105Rnii 

1 

.23 

.34 

.42 

3 

M 

.05 

JJO 

ft 

J^      1 

,i5 

L*5 

12 

,S5 

1  15 

f.35 

35 

r.80 

2.20 

2.95 

70 

3.75 

4.50 

5,00 

240 

4^0 

5.4t 

7.70 

"Djf" 

'2db"pft 

'foopi* 

'fdoplv 

Aitipa 

UORmt 

2lOR|ltl 

280Rmi 

2 

A% 

.00 

.84 

S 

1.25 

1.50 

1.80 

0 

L40 

1.05 

1.95 

12 

i.eo 

1.05 

2*07 

39 

3.25 

4.&0 

6J0 

70 

5.60 

8.80 

QuAry 

240 

t.oo 

Query 

Hu»ry 

*  Derate  ^%  for  Batttry  #r  Cm^Mtivi 
Load  or  D.C*  Bleckm^l 


LO    PniCED   SiUCON 

TUBE    KEPLACEMEM'S 

WITH    nViLT    iPf    SVHCK 

AiyD     SERiES     BALAISCiNC 

PROTECTSON 

TYPE  VRMd/PIV  AMPS  PRICC 

JBm  5000/10400       0.3         $16 

r5R4  19O0/2B00         0.5  $7 


"TAB  FOR  TRANSISTORS  &   DtODESI' 
Full    Length    Leadt   Faci&ry   TmBtmd 
&  Guaranteed  I  l/.S^^.  ^'/jE- 
PXP  111   Power  15  Amp.  T03 
&   TO30   Round    Prkfi. 
2N4-lh  2N27I  SL25,  4  for  $4; 
^■442.  2N27fi  $3®,  2  for  $5; 
2N'N3.   2N174  U@.  2  for  $7: 
2X<177      sua*      12     for     SlO: 
2K677A    $2@,    6    for    $10:    2N077B    S3tf, 
4    for    SlO;    2N7577C    $5@ ;    PNP    ZN12a, 
2N107.    CKI22  4   for  $1,   25  for   $5:  NPN 
2K292.    2Ni93     PNP   2N223   *30®.    15  l«" 
$4,   100  for  S22:  PXP  2N6ro/300MW  /40®, 
20  for  $7;   py:v   2N071/IW  *60@,    10  for 
$5-    2N597,    2N598.    2N5S9    PNP    ILSO®. 
4  for  $5. 
$tO  or  moro  thit   item   POSTPAID    U.S«A. 


ftNDiT036J, 
tiilta    lElt    mt 
Finned     ff^O" 


or      Di«niond       (T03) 
Ml.    Power    H«A|    Blnk 

sfl  V     Sf.25.     5     for    $5. 


6TDI  Powtr-^Dfamanif-Trwitlftin 

Fsetofy  Twtad 
•••itrOHD   In   U.S. A. 

Tnif,   Uoplcmnt 
2N155,   2N150,  tN234, 
mt5B.  2N30f.  2N55I 
SPECIAL  T036P   ...♦.,.,  .551.   fO  for  $5 

40  rof  111 
$10  or  mora  UiU  Ittm  w«  piy  F, P. /U.S. A. 


ICit  Gt*£&  Diodes  tQHiv.  1N31A.  46, 
18,  51.  PO.  64.  fi7,  105.  lOf.  HT.  MT. 
2R}*    2^5-    12  for  $1,   (00  ftfr  17,50. 


WE   BUY*   SWAP  i   SELL 
TRANSISTORS.    DIODES^    ZENEIfft 


'TAB"  Tubes  Factory  Tested,  Inspctd* 

Six  Montlii  Guaranteed!  Mo  Rejeetil  Boxedf 

GOVT  &  MF&RS  SurptusI  Ntw  ft  Used 


tLA 
IR4 
1^ 


'  .«.  -  *■  - 


-     .*S 
AS 

.  2  «l 
.  5/f  I 


6JT 
frTS    .  . 
llATT 


W   t  9*   *  *  *   * 


.ft 

.71 

.70 
.49 


J&S        S«9« 


Mil    1.^0 

■5" .  P  -■•*»*■»•■     Jt 

STIS  .            .     *7» 

S73X     .      .«5 

S7SI  1.00 

St79  .  f /«! 
...... tS.SQ 


We  Swap  Tubes!      What  Oo/U  Htivet 


IT4 
ITS 
H4 
1L5 

IXt    ... 
3EC39A 

k:m 

1C43 

test 


9F3f  ^ 
ZE24  . 
Ji:2S  . 
3E36  . 
2K2S 
1V3C    . 

sra4 

3D21    - 


a  .«    A      - 


s/tt 

.99 
IOjOO 


1  2S 
2.  il 


]2AI^7 
114X7 
12.0  7 
IXB.4T 

13BE6 
IZJlfr    . 

J2JT  " 


*    «    «  *   A   « 


.75 

.90 
1/11 

.69 

a  II 


X4rs  . 

3BrJ4 
3kl*| 
iyVl    . 

SCPI4 

sun  , 
surf 


»•*■•» 


6.00 

S.O0 

r>.oift 
4^  nil 

fr.lMl 

6.00 

2XU30 


Send  25^  for  Catalog! 


l-TS 


t.tl 

£.40 


IZSHT  . 
12SJ7  .. 
I25li7  - 
I1SL7  . 
i2S?*T  . 
125R7  . 
i4C 

2S4«^    .. 
25L6  .^- 


*  «-  >#  fr  w 


«*0 
.«« 
.7S 
.S9 

jm 

3.00 

1/tl 


SAQPI  10  00 

SA(,*P7  .    SO.00 

%\t'i    .p,..,.   5.00 


5Bri  . 

5EMP7 


ISiW 


t  *  t  »  «  * 


4i.«0 


Wanted  304TL  Tub«i 


4**SA 
4-I1S4 
4*1504   , 
«X1SO^ 

4X2S0 
4?CS0ti 
5R1    .,, 
ST4    _. 
5L4      . 


.8S 

.21.00 

:irjao 

I  00 

2  ti 

.75 


Z5T 

3SZ5 

7S  ... 
«V  ,. 
2OO0T  . 
4XIS0C 


S.OO 

.  .72 
.     .7S 

, .    .as 

.  2.50 
.  1/tl 
.      .8] 

1S0.00 

.12.00 


5crjA  „, 

S^wPS       V  t  +  i-  i 

5CF1U  .. 
SIT14  .  .. 
SIT44  .., 
SITS  .... 
5FI'7A 
5  IT  J  4 
5lPli4 


is.ot 


7M 


4.00 
5,00 

i«.eo 

IB.00 

3,00 

3.UO 

«.oo 


I25'C  SILICON  PNP  TRANSrSTORS 
250  to  400  MW 

FULL   LENCTH   LEADS 
factory   ToMied    &    GTDl 

$5  to  $11 -SMALL -T05  &  TOia  Pckg. 
Replaces  2N327A;  332,  3,  4,  5,  6,  7,  ft; 
474,  5,  6,  r,  a,  9;  2N480,  541,  2,  3; 
2N935,  36,  37;  2N1034;  2N1T3T,  2;  1276, 
7,  8,  9,  "TAB"  SFECIAL  ^69@,  7  for  $4, 
20  lor  $10< 

$10  ar  mi»re  fAftf  item^  we  pay  PJPjV*S*A,^ 


SV4 
SV.1 

5ZS     . 
647 
f>kn    . 
64Ft« 

«A(;7 

64K3 


«A1^ 
6AQS 

64^7 
<iAT6 

f»B£6 
6Bi^ 
«BH6 


*.->.. 


JI9 
-59 
Jt9 
.99 
»99 

2/iJ 
.69 
^9 

2/«] 
.69 


4X2^B 
4-40tfA  . 
£j>OT|,    . 
307A 
%H^!*2    . 
34aA    . 
350A    . 
aSOB    ,, 
61 4fi  .  . . 
450T1i   . 


ao.oo 

■ ,  ..,is.oo 

3/tl 

J  ,00 

*  «  #  «  ^      A  ■'UU 
f  T  ■  V  ■     <^  r%lA 


Sllf^4 

5Jf2     , 
SJPH 
SU*J 
5U*IA 

SIJ*7A 

sun 
ssr? 


■^    i     4    4     b 


>   *   W   4    P 


Wanted  Test  Sets  and  Equipment 


.S9 

-7S 

.6S 
.TO 


4S0T1. 
-I«0    . 
*07b 
71 SC 
723  AB 
725A 


■-   ri'   »  d   ^ 


1^ 

.79 


ra 
«07 

«tlA 


.  .UJW 
.,  t^ 
,,t04» 
.^  2.S0 
3.50 

Lio 

3.90 

III    «■"* 


51  ri 

S.\1*2L 
»\^\ 

7Br4 
7BIH4 

-It»*7 
7Hr7A 


10.00 

too 

IJHI 
S5.00 
1«.00 

as.oo 

6.00 

2J>.0(I 
l&JM) 


21.00 
IjOO 
b.00 

t«jOO 

.XSXKP 
SjM 

,  &O0 
S.00 
2.00 
$410 


Top  $$$  Paid  for  a04TL,  813,  SUA,  812A  Tubes 


*ltt.7 

m:4 

44.BS 


4FS 

6I« 

r»J  t 
r ,  J  J . 


.99 
1.10 

l.ll 
1.19 

.71 
-IS 

1  ti 

2  li 

.70 
1.49 


ltl2 

«IJ 

SIS 

S29B 

»35A 

ttSSA 

■37 

'WS6A 

9S4   . 

957   . 


„   5.95 
...1200 

..-.>    1,75 

.=   7,SO 

S.0O 

..Ji6jOO 

■  I-  *     l-i^O 

I.SO 

..io.il 

-10^11 


9AtK7 

9iri 

90-7    . 

loM-r 
i»;i-7  . 

I21U*4A 


»-..♦►♦ 


£.00 
7,00 
Sjoo 

5.00 
IJIO 

«jn 
iljOO 
7J»0 
9iNI 
9,«0 


Top  $$$  Patd  for  304TL  TubesI 


2 


•  1 

•  J 
74 

ri 

,72 
tl 


991 

1619 
1620 
»«23 

I  f»J' V 
54^0» 


S   $[ 


I 

I 

I.! 
I 

f 


II 

H 
II 

io 

li 

¥5 


I2SP7     . 

IIIUU 

I  fair 4 A 
I74*l'i 

1741"* 

nii-4 

iTVri 


11.1 
10.00 

it^fe 

NOO 
14.00 
I4J» 

It  on 


"TAB" i 


TERMS:    MIR    Or^of 
Ith    order    F.O,B.     Now    Ywli. 
dty     ■irar«nt»o,     pdoo     «l 
dt*.    ofilf.    Oitf    titli   3r«v« 


Prl«tfO  «A4itfn  «r«  wuhfmct  tm 
IIIMG   Liberty  St.,   N.   Y.  fi.   N.   V. 


mhmngm* 

•   RE  Z  0245 


Sir 


T4I"  FOII  THE  lEST  KITSI 

It    C    ;^|2     5-£     S^t^ 

m    U_o»E>^**ttt,Xcoc 
^    r*(i3 «  —  —  «*■> ^ —  ***p*-^   i 

i* — Ift 


^?^«J-55s^caH|«  feu 


tn  *0  O  *A  rti  n 

'^^  (w  ^  p^  1^^—  (^  ^  lo  ^ 


iS   ^S^:££:^^:i:S£3e:xS£S 


TWO     OeSA'i     itid      FILAMENTCi^ 
XFMB     10     Kv     liwKd    SPECIAL*" 


Tranitftor  Power 
CONVERTER 

I2VDG    to    500 VDC 
up  to  200MA 

TOO   Wofttf  Top  ^ 
230V1W 

DB500  $33 

12V OC    td    250V DC   up    to 
Typo  CI225E  $30 


I50MA 


Lm^cm    NmviiU    CharE^r   Sytlmmm 

Smalmd  SUUi^ft  Stud   Rmetifi*r 

Finnad  Stacks  Dlract  Rmplmcmmmni 

FOR  6  or  12TDC  @  lOOA. 

Typ*  TJ9  $18 


"TAB"  BARGAINS 

New  yar!flCB/0T  oQuIt  0-135V/7.5A  5 [5.30 
New  VttrlacB/or  oquIt  0-135T/3  Am|i  $10.65 
DC-METEB  Dojur  800  Ma/2^"  $3®. 

T)C  ft  ITU  l(H)Mft/2H"  •*--'-"*?,®'  .*-» 
UP-MTfl  nE/475  Ma  &  5  Amp  $4@,  2/$r 
nr-MKTKIl  One  if  a/4"  Rd. .  .$5@,  2/$e 
HNOOPKHBCOrE  TTTBE  2*'. ,  .$5@,  2/$^ 
MTNI^rAN  6  or  l2TAC/eO  Cja  $2@,  3/$5 
Xmlttltiff  TUlca'i  .006  @  2500V,  5  for  JLOJ 

Ax]50    Ceramle/I.OKTAT J^  ^"*^  JH! 

flaOA  Xfmr.  2.5V/10A/lflKV  Tnsl.  $3.95 
T^rJdrosvvllrii  ni/BPNO/aO  Amp  49<i@. 
Tube  Clamps  Blrrrher.  ....,*.  ..5  fflr  $1.00 
012  at  25Kr  CD  Oondenser. ..  .$4@, 
WK  Chnk?  «|Tly/4!>0ifa/27  Ohms  $4®, 
Line  Filter  5nAmp/2riOVAC, ,  .$IO@p 
Line    Filler    200Amp/l30VAC.  .$iB@, 

Hnmlng  Parallel  6"  «"!«■■ -^5*@%  *  ^^ 
KS1513B  LlBPar  Sairlooth  Pot ..  2  for  $  LOO 
"CTC"  Dt'lar  Line  1  Mtrm^er'd  II  @.  3/$2 
Vsmiiim  rrtnf1*r*t  5(»!mrHV7.5K:T  S3<P. 


D.C.     Power    Supply     MSV^BO     In 
Cys.  Output  330  &   165  VDG  ui>  to 
MA.  Cased  SPECIAL  15. 


ROO 
150 


SELENIUM    F.  W.    BRIDGE    RECTIfliRS 


OC 

AMP 


i: 
O 


Vi 
I 

2 

3 

6 

10 

12 

2d 

24 


llfiVAC 
IMVDC 

fLOO 

L30 
2.tS 
?.90 
4.15 
EJO 
7.75 
i2.85 
15.00 


35V AC  I  72 VAC 
28V  DC     54  V  OC 


Si. 90 
2.00 

3.00 

4.00 

S.OO 

IZ.I5 

M.flO 
24.60 
29.45 


$3,ftS 
4.90 
6.25 

a.60 

I8.?5 

2S.30 
30-95 


I30VAC 
rOOVDC 

$5.00 

8J5 

ILIO 

r3.45 
31.^0 
4L60 

43.43 


Wrtie  For 
Rectifier  Catalog 


Send  25^  for  New  Catoloq 


POTLLCK    SFMICOXDLCTOR   KITS 
fNO  OPENS  OR  SHOIiTB) 
SILirON   STUD-DIODES  ASSTD, 

2  to  6   .Amp  ,«..►*,..... *  6  for  $  I 

TRANSmTURS  T05  GERiLiNIL^M 

PNP , .6  for  1 1 

TRANSISTORS  T05  GERMANH'M 

NPN    ....,,,*,,-...-.--.-..--  4  for  $1 
TRANS  1ST0H3     SlLfCOK     up     to 

lOOMW/PNP      ..,. ..^ 3  for  $1 

SILICON  DIODES  up  to  750:^! a.  J S  for  SI 
ZENER  DIODEft  up  to  10  W:itt»..4  for  II 
$10  or  mors  thl»  itam.  wa  pty  P.Ph/U.S.A. 


NOVEMBER  1962 


95 


from 


^LUEO 


Punch  Out  a  Great  Signalwith  this 

Unight-kitm-mn  AM-CW  Transmitter 


MOST  ^WATTS-PER-DOLLAR'^r 

•  150-Watt  Input  80- 10  Meters; 
iOO^Watt  on  6  Meters 

•  Controlfed-Carrter  Screen 
Moduiaton  for  Max  Power 

•  Stabie  Built-in  VFO  with 
Planetary  Drive  Tuning 

•  Clean.  Chirpless  Keying  — 
No  HV  at  Kay  Terminals 

•  Adjustable  Pi-Network  Output 
Matches  40-600  Ohm  Antenna 


New  I  Matching  R-IOOA  Receiver  Kit 


ONLY 

«QQ95 


99 


Tremendous  quality  and  value! 
Covers  540  to  30  mc;  bandspread 
00  80-10  meters;  better  than  IY2 
juv  sensitivity  for  10:1  S/N;  selec* 
tivity  300  cps  to  4Vz  kc  conttnu- 
$5  monthly       ously  variable;  butlt-in  Q  multiplier 

— 60  db  notch  really  knifes  thro  ugh 
QRM;  exalted  BFO  injection;  printed  circuit 
bandswitch;  MVC;  delayed  AVC;  noise  limiter— 
and  many  other  professional  features.  With  all 
parts,  tubes,  gray  metal  cabinet  (914  x  17*^  x 
9W)^  Less  S-meter,  speaker  kits.  31  lbs, 

83  YU  406OM-  R-IOOA  Receiver  Kit,  only$9935 

83  Y  423.  S-Meter  Kit.  Reads  to  +20  db  over 
S9.  only * 12.95 

83  Y  424.  Speaker  Kit.  4  lbs 19.95 


NewT-150  Transmitter  Kit 


$ 


ONLY 


119 


95 


only  $6  monthjy 

on  Allttd's 
Credit  Power  Plan 


Packed  with  features  to  put  out  a 
solid  signal  that  really  punches  thru 

the  QRM!  150  watts  AM/CW  input  on 
80  thru  ID  meters.  100  watts  on  6 
meters.  Highlights:  Highly  stable  VFO 
has  illuminated  dial  and  planetary 
drive;  socket  for  optional  switch- 
selected  crystal  operation;  efficient 
controllad-carrier  screen  modulation; 
adjustable  pi-network  matches  40  to 
600  ohm  antennas;  buffer  stage  isolates  oscillator  from 
final;  parallel  6146's  in  output  stage;  silicon  diodes  for 
reliable  high-voltage  and  low  heat;  voltage  regulator  in 
B+]  single  knob  bandswitching;  TVI  suppressed  with  all 
leads  i  n  and  out  of  case  by-passed  for  RF;  switched  meter 
reads  buffer,  final  grid  and  final  plate  currents  and  rela- 
tive power  output;  mode  switch  provides  for  VFO  spot- 
ting  and  tuning  without  placing  a  signal  on-the-air;  clean 
chirpless  keying— no  high  voltage  at  key  terminals:  plus 
a  host  of  other  fine  features.  Withal!  parts,  tubes,  pfugs, 
wire,  solder  and  step-by-step  instructions  and  handsome 
gray  satin  metal  case,  SVi  x  17  x  lOV^'^.  Less  mike,  key, 
crystals.  For  110-125  v.  60  cycle  AC.  28  lbs. 

83YU403DM,T-150  Transmitter  Kit.  only,....  *119^^ 


satisfaction  guaranteed 
or  your  money  boclr 

NO  MONEY  DOWN  I 

Nowl  More  Buyfng  Power  with 
your  Allied  Credit  Fund  Plan 

manufactured  by 

KNIGHT  niCTRONKS  CORP. 

A  DIVISION  OF 

ALLIED  RADIO 


r 
I 
1 
I 
I 
I 
I 
I 

I 

I 
I 
I 
1 
I 

L 


ALU  ED  RADIO 

100  N.  Western  Ave.,  Chfcago  80,  ril. 

Ship  me  the  following; 

D  T-150  Transmitter  Kit  83  YU  403  DM 

G  R-IOOA  Receiver  Kit  83  YU  406  DM 

a  S-Meter  Kit  83  Y  423.     Q  Speaker  Kit  83  Y  424- 

D  Ship  No  Money  Down  on  Allied's  Credit  Fund  Plan  — ^ 
D  $ enclosed  {check)    (money  order) 

Name 

Address 


TODAY 


ll«w  Credit  Custom' 
mf%  Only:  Send  name 
and  address  pfesent 
employer,  how  long 
employed,  pQSftton^ 
monthry  salary  (also 
same  for  prior  em- 
ployment): rent  or 
own  home,  how  long 
at  present  address 
(also  same  tor  prmr 
address):  2  credit 
account  references; 
give  age  (21  min.  for 
credit  accounts). 


City. 


Zone State^ 


J 


96 


73  MAGAZINE 


^ 


fhe  ScintiWa^'^'^'^ 


HAMMARLUND'S  NEW 


BED  HOT 

and  ready! 


HQ-I70A 


TRY  THIS  COMBO 


-AfK 


UtJi  i 


Take  one 
Hammarlund 

HQ170A 


Hammarttrrtd's 

"Fabulaiis  '50""-the 

mw,  compact,  crystal 

lattice  filter-type 

SSB  trafjsinrtter. 


THE  BEST  AMATEUR 

RADIO  STATION 
MONEY  CAN  BUY! 


Fill-in  the  attached  caupon  and  let  us  send  yotr 
complete  technical  data  on  this  revolutionary 
new  equipment. 


We  did  more  than  add  a  letter  to  the 
famous  HQ*170:  we  added 

ifr  Significantly  improved  efectrical  and 
mechanical  stability. 

i^  Silicon  rectifiers— for  cool,  high  effi- 
ciency operation* 

if  144  to  148  mc  di^l  scale  for  2  meter 
converter  use. 

*  Accessory   power   supply  socket   for 
converters,  etc. 

iic  Separate  system  socket  for  convenient 

transmitter/receiver  control 

i^  'Tlip-operi"  top  for  greater  convenience. 

It  wasn't  easy.  We  set  out  to  improve  the 
receiver  recently  voted  FIRST  IN  ITS  ClASl 
The  one  and  onfy  amateur  baiitffecefver  that 
offers  so  much  for  SSB  and  AM/MCW.  Full 
CQverafe  of  6,  fO.  15,  20,  40,  80,  and  ISO 
meter  bands— plus  2  meter  calibratton  for 
canverter  use.  Triple  conversion  with  fixed 
IF  frequencies  provide  optimum  spurious  rt- 
sponsi  refectieit. 


HAMMARLUND  Manufacturing  Company  - 

A  Giannini  Scientific  Company 
53  West  23rd  Street,  N.  Y.  10.  N.  Y. 

Please  send  me  brochures  on: 

aHX-50    $399.50  Q  HQ-170A    $369.00* 

(*24  hour    clock-timer  $10  optional) 


#  Complete  SSB,  AM  and  CW  coverage  of  the  80, 40,  and  20  meter  amateur  bands! 


Fun  200  watts  PEP! 


•  Every  desirable  operating  feature! 


Now  from  National  —  a  brand-new  Transceiver  concept  that  brings  you  the  three,  most  pogular 
amateur  bands  at  a  price  equivalent  to  ^cdnomy  single-band  unitsi  No  need  to  cpmpromiseo 
only  one  band  —  no  need  to  spend  a  $300  to  $800  premium  for  coverage  of  the  two  steadily  de- 
teriorating high  frequency  bandsl  The  handsome,  rugged,  NCX-3  complements  both,your  carand 
the  ham  shack,  and  provides  you  with  a  solid  200  watts  of  SSB  punch  —  plus  —  every  feature 
National  could  think  of  for  easy,  relaxed  ham  band  operation  —  vox  or  push  to  talk,  CW  break-in, 
SSB/CW  AGC,  S-meter  —  even  a  separate  AM  detector  I  The  specifications  below  realty  tell  the 
story  . .  ,  study  them  careful iy  and  see  your  National  deafer  as  soon  as  pqsstbie.  We're  devoting 
additional  production  facilities  to  the  NCX-S  to  assure  mstximUVn  delivery  ratSt  and  will  start 
delivery  December  30  —  don*t  postpone  your  enjoyment  of  the  new  NCX-S  —  get  your  advance 
order  in  now  I 


NCX^3  SFECmCATIONS 

Fret^uincv  Range;   3^5,  7.0,  14,0  (Vie.  amateur  bands  •^VPfS  e' 
EmissioEi:   ssB  (LSB  80  and  40  meters,  USB  20  meters).  AM 
(SSB  with  carrier  inserted).  CW  •R*  F.  Power  Input:   20Q  waits 
SSB  PEP,  ISO  watts  CW.  100  watts  AM  .^^  F.  Power  Outpiit; 
120  waits  SSB  PEP.  108  watts  CW,  3d  watts  AW  .OySput  Imped- 
a  nee  Matching  Range:   40.50  ohms  -SSB  Generation  i    52p0  kc 
crysUI  niter:  bandwidth  2.5  Kc  at  6  db  -Frequeric^  Stability: 
4dO  cyles  long-lerm  after  warm-up  •Suppreision:    carrier  —50 
db  \  unwanted  sideband  -40  db  *up«rattng  Facilities:  a||  rnodes 
-fult  AGC  and  S-Meter  on  receive:  SSB-VOX  or  PIT  transmil, 
productdelectoronreceive;  AM— VOX  or  PIT  transmit. separate 
diode  detector  on  receive;  CW  —  find  btock  break  in  transmit, 
productjjeteclor  on  receive  -Audiolnput;    High  impedance,  low 
level  .Controls:    Front  panel  —  Wain  Tuning,  Band  Selector. 
Audio  Gaid,  R.  F,  Gain,  fyiicrophone  Gain.  Mode  (off,  SSB.  AM, 
CW,  tune).  Carrier  Balance,  Driver  Tune,  PA  Tune,  PA  Load; 
Rear  panel  —  Vox  Seosilivity,  Anti-Vox,  Vox  Delay  Bias  Adjust, 
Vol  Input  PTT  Input,  Key,  Phones,  Ext  relay  .Metermg:   pA 


cathod?  current  on  transmit;  S-lMeter  on  receive  -Receiver 
Sensitivity:  1^0  |tV.  fqr  10  db  S/N  ratio  •Receiver  Selectivity: 
2.5  Kc  at  6  (lb  •'^oceiver  Audro  Oulpt^r  Bttter  llian  ?  ^^atls: 
3.2  ohms  •Size:  g"  h..  13^*"  W.,  M  H*  D.  .Shipping  Weiglit: 
20  poun^ls  -Power  Requirenr^ents:  700  V.O.C,  @  ^JO  m^  280 
V.D.C.  @  100  ma-,  -SO  V.DX.  @  10  ma-,  12-6  V,  0i  5A.  •Tube 
ComplemenL:  17  tubes,  4  diodes;  parallel  6GJ5's  in  final  amp! ilier. 
ftfechanical:  |^^  solid  extruded  slyminum  front  pa nelrperforaled 
steei  enclosure;  cadmiym  plated  stof  I  chassis;  chromium  plated 
steel  moljife  mounting  bracket  -Mam  Tuning  Raiia;  45,1^  em- 
ploying planetary  and  split  gear  drive.  ^Finish:  front  panel  — 
Hydro-etch  off-white  malte  with  brushed  afuminum  trim; 
Knobs  —  Mil-Spec^  matte  blacK ;  Enclosure  —  gray-blue  wrfnHle 
enamel.  •Accessories:  NCXA  115  V.AX.  power  supply-'speaker 
console;  NCXD  12  V.D.C,  power  suppl 
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